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Uranium remelt furnace (operating at 2600° F) at AEC’s Hanford Works is used to salvage 
uranium scrap resulting from machining and processing slugs that feed the production reactors 
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NEW type 5-119 


CONSOLIDATED’S new Type 5-119 Oscillograph was de- 
signed and built to customer specifications. Many major 
users were interviewed by our design engineers to de- 
termine the features desired in a “perfect” instrument. 
Foremost demand was for great dependability. Second 
need indicated was for high trace capacity. 
Dependability is achieved by extensive warning and 
test circuits and by reserve lamps which assure continu- 
ous recording in the event of lamp burn-out. Indicators 
warn immediately of any condition which could cause 
data loss, while additional circuits permit quick testing 


SPECIFICATIONS 


TRACE CAPACITY 36 or 50-trace models available 


TRACE IDENTIFICATION repeated, sequential trace breaks 
RECORD MAGAZINE 
RECORD SPEEDS 


SCANNING SYSTEM 


REMOTE OPERATION 
TIMING PROVISIONS 
EVENT NUMBERING 
per sec 
POWER REQUIREMENTS 
INPUT PROVISIONS . 
plugs 
CONTROL PANEL 
ACCESSIBILITY .. 


Consolidated Engineering 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 


for science 


Sales and Service through €E¢ INSTRUMENTS, INC., 
a subsidiary with offices in: Pasadena, New York, 
Chicago, Washington, D. C., Philadelphia, Dallas. 
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RECORD WIDTH .. 12” standard; narrower widths adaptable | 
removable, integral type; holds 250’ paper or film | 
0.10 to 100 inches per sec. through quick-change gears, in- | 
stantaneous switch-actuated, 10:1 speed jump | 
ground-glass screen and adjustable motor-driven polygon | 
mirror; timing lines show on viewing screen | 
accessory control unit with all essential controls & indicators | 
0.10 and/or 0.01 sec. lines photographed across record : 
high-speed flash system operates as rapidly as one number | 

| 

| 

| 

| 

| 


115 volt, 60 cycle and 26 volt d-c models 
all connectors on one rear deck; individual galvanometer 


all controls and indicators on single panel 
all adjustments can be made from one surface 


analytical 
instruments 


and industry 


of the warning system. Design of the instrument assures 
reliable operation under the most rigorous environ- 
mental conditions. 

Standard models provide either 36 or 50 traces. Con- 
solidated’s new Series 7-300 Galvanometers provide 
frequency response flat to 3000 cps. Standard record 
width of 12” greatly simplifies record interpretation. 
Only after several prototypes were successfully tested 
under actual field conditions did we go into production 
on the 5-119—the new recording oscillograph leader. 
Write for Bulletin CEC 1536-X9. 


The 5-119 can be panel mounted verti- 
cally with special shockmounts 


Recording Oscillographs 


The Type 5-119 is the newest of 7 Consolidated Oscillo- 
graphs ranging from 9 to 50 channel capacity. These 
versatile instruments simultaneously record any physi 
cal phenomena that can be transformed into electrical 
impulses. All measurements are obtained in clear, per- 
manent form during the same operational cycle for fu 
ture detailed analysis. 


Use post cord on last page 
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SCINTILLATION COUNTER 


For High Efficiency Alpha, Beta, Gamma and 
Thermal Neutron Counting 


This universal G-E scintillation counter is used to measure the 
disintegration rate of any sample which will fit into the two-inch 
diameter chamber. It detects alpha, beta, gamma, and thermal 
neutron radiation by the use of interchangeable phosphors. Sample 
smears from contaminated surfaces can be counted to determine 
the degree of health hazard. Any standard scaler can be used for 
counting, provided it supplies positive high voltage and has an 
input sensitivity of about !4 volt. Phosphors can be rapidly inter- 
changed. Bulletin GEC-693A. 


LOW-BACKGROUND THER - 
MAL NEUTRON COUNTING 


@ Gamma fluxes up to several r/hr 
produce negligible counting rates. 


HIGH SENSITIVITY 
GAMMA COUNTING 


@ 50,000 counts /min/mr /hr 
@ Zero background count 


LOW-BACKGROUND BETA COUNTING USING 
ALPHA COUNTING ANTHRACENE CRYSTALS 


®@ Background; One or two counts per @ Background: 30-40 counts per minute 
hour @ Plateau: Slope of the order of 1.2 

@ Plateau length for thin alpha source: 
150v. 

@ Zinc sulphide phosphor 


®@ Counting efficiency: 25% 


@ Toluene plus p-diphenyl-ben 
®@ Plateau: Slope is of the order of 5. 


zene liquid phosphor 
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PORTABLE RADIATION PROBE 


Interchangeable Caps Provide Selective Detection 
by Highly Efficient Scintillation Method 


A portable model of the scintillation counter described above. 
Background and plateau length are essentially the same for each 
respective phosphor. Extremely high thermal neutron counting is 
made possible by the use of a special G-E phosphor, far superior 
to enriched boron counters. Thermal neutrons produced by re- 
actors and particle accelerators readily counted. In general health 
physics work, the thermal neutron detecting unit is especially 
useful, 


Using a ZnS screen for alpha counting, background count is 
limited to 2 to 5 counts per hour where high-accuracy counting 
is required. Sodium iodide crystals used in the gamma detecting 
cap are encased in transparent plastic and mineral oil to eliminate 
moisture absorption and retain high sensitivity. 


A standard connector at the rear of the probe 
allows connecting cable of any length up to 50 feet. 
Cable is not supplied with probe but can be obtained 
at slightly extra cost, if desired. Bulletin GEC-823. 


G-E RADIATION LABORATORY EQUIPMENT AND COMPONENTS AVAILABLE 


Accelerators, Particle 

Alnico Permanent-magnet 
Materials 

Ammeters 

Amplifiers 

Chambers, lonization 

Controls, Liquid Level 

Controls, Millivoltmeter 

Controls, Motor 

Controls, Pressure 

Controls, Remote 

Controls, Servo 


Controls, Temperature 
Counters, Alpha 
Counters, Beto 
Counters, Gamma 
Counters, Neutron 
Counters, Proportional 
Counters, Radiation 
Counters, Scintillation 
Counters, X-ray 
Crystals, Scintillation 
Detectors, Alpha 
Detectors, Beta 
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Detectors, Gamma 
Detectors, Leak 
Detectors, Neutron 
Detectors, X-ray 
Furnaces, Electric 
Gages, lonization 
Galvanometers 
Heaters, induction HF 
instruments Recording 
Insulators, Quartz 
Magnetizers 

Meters, Survey, Radiation 


Meters, X-ray Intensity 
Microammeters 
Milliammeters 
Monitors, Area 
Monitors, Personne! 
Motor-generators 
Motors, Fractionai-hp 
Oscillographs 
Oscilloscopes 

Plastics, Protective 
Power Supplies, Regulated 
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Pyrometers 

Readers, Pocket-chamber 
electrometer 

Recorders, Radiation 

Relays, Sensitive 

Remote Handling Devices 

Silicone Grease 

Silicone Rubber 

Spectrometers, Mass 

Thermocouples 

Timers 
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Transformers 

Tubes 
Iignitron 
Mass Spectrometer 
Photomultiplier 
Rectifying 
Thyratron 
Voltage-regulating 
X-Ray 

Voltmeters 

X-ray Diffraction Appara- 
tus 
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LONG PROBE GAMMA SURVEY METER ENRICHED BORON-COATED 
COUNTER TUBE 


For High efficiency 








Neutron Counting 


Scintillation meter designed for areas where high-level monitor G-E boron-coated counter tube detects slow neutrons with 


and survey work must be done. Six foot probe can safely locate high efficiency. Proportional counter has a thin metallic 
beam of particle accelerators. Useful in monitoring areas from 
behind lead or other protective shields. Lightweight; portable; 
maximum protection with long probe; gun-type; sure-grip handle; nuclei absorb slow neutrons, then disintegrate into two 
easy-to-read indicating meter. 


coating of boron 10 on inner surface of cathode. Boron 10 


fragments--one an alpha particle and the other a Lithium 7 

G-E Long Probe Gamma Survey Meter, consists of a gun-type 
probe and power supply, from batteries in carrying case. Detec- 
ing head houses the photomultiplier tube and phosphor. D-c ampli- cation of thermal neutron intensity. Five times as efficient 
fer ond indicating microammeter in Rendle. 5 renges: 0.3 to S000 as natural boron. Free from spurious count. Replaceable 
roentgens per hour with range switch. Can ‘‘zero” instrument in 
presence of radiation. Bulletin GEC-732A. gas filling. Bulletin 850. 
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SCINTILLATION-TYPE ALPHA POPPY 


Designed to detect alpha-particle emission (from benches, clothes, labora- 
tory areas, etc. 


FEATURES: 


Large sensitive area (150 sq. cm.) 

Low background noise 

| nsensitive to gamma and beta radiation 
Adjustable output 

Lightweight—easily handled 


OPERATION: 


This is a scintillation-type counter using a lighttight zinc-sulfide screen and a photomultiplier tube 
Utilizes a cathode-follower preamplifier which can be adapted for operation into standard 
scalers or other counting devices. 


nucleus. Both particles ionize heuvily giving accurate indi- 








For further information, write: General Electric Co., Special Products Sales, 
Schenectady, N.Y. 
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POCKET-CHAMBER ELECTROMETER 


An extremely high-quality, self-balancing electrostatic potentiometer designed 
for rapid, accurate, and reading of pencil-type pocket ionization chambers. 
Equipped with standard 4-in. meter for direct reading on a 250 milliroentgen logarith- 
mic scale. Sensitive element is a reflecting electrometer in self-contained cartridge 
unit. Input resistance greater than 10'’ ohms. Designed for both standard Victoreen 
and Landsverk pencils. Input power: 105-125 volts, 50/60 cycles, approx 40 watts. 
Requires no batteries, has an accuracy at 2% of full scale interms of voltage. Ambient 
temperature: 0-40 C. Meter indicates rapidly without overshoot. Bulletin GEC-923. 
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“RADIATION MONITOR Model No. 4SNI1A3 


An integrating, self-charging device for measuring milliroentgens of gamma 
radiation. An easily read pointer-type electrostatic voltmeter, an ion chamber, 
and an electrostatic generator that requires no batteries, tubes, or external 
power supply are included in this compact unit. Great simplicity and design 
safety factors provide a convenient and reliable instrument. Scale range is 
20 milliroentgens. 


APPLICATION: 1. Monitoring stray radiation to afford safety of personnel in 
such areas as: (a) Laboratories where radioactive isotopes are handled. (b) 
Control room and other locations near medical, dental, or industrial x-ray 
equipment. (c) Areas around particle-accelerator installations. 2. Monitoring 
in other locations which may be subjected at some time to nuclear radiation. 
3. Classroom demonstrations of radioactivity and laboratory experiments with 
radioactive materials. Bulletin GEC-838. 
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AIR-EQUIVALENT IONIZATION CHAMBER 


Air-equivalent type: Detects beta and gamma rays and x-rays. 
Can be used as primary detector of radiation. Sensitive to beta and 
gamma rays and x-rays with sliding window open and to gamma rays 
and x-rays only with window closed. FEATURES: high sensitivity; 
unique design and all-plastic construction provide minimum depend- 
ence on radiation energy, lightweight, excellent mechanical strength, 
moisture resistance, good thermal properties; easily replaceable 
insulators and central electrode; models available with attached 
desiccant (air-drying chamber) for extreme moisture conditions; 
essentially no microphonics or leakage; smooth surface and contour 
for easy cleaning, if necessary for decontamination; connection to 
center electrode can be made at either end of chamber. 
PUTTAR ULLAL LR Itt 


LEAK DETECTOR | 
TYPE H-1 


APPLICATIONS: Radiation monitoring in atomic 
energy plants; health monitoring x-ray installa- 
itons; Civil Defense; calibration of radiation 
instruments. Bulletin GEC-828. 
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G-E AUTOMATIC 
TIME SWITCH 
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OSCILLOGRAPHS 
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TYPE 
TSA-14 


TYPE PM-10 


Used in the investigation, design, or testing of 


various machines and devices. Can record up to 12 : : 
The leak detector, Type H-1, locates small Designed to control repeating cycles of 


variables at once. Simultaneous viewing and record- 


leaks in tanks, boilers, piping and other closed ing. Timing lines '4o or '{o0 second apart. Bulletin 


operation. ON-time may be varied | to 50 
per cent on blue circuit, 50 to 99 per cent on 


systems into which a halogen compound can be 
introduced as a tracer. Portable. Well suited for 
many phases of nuclear energy work including 
assembly-line use and service testing in field. 
Saves time—reduced man-hours required to in- 
spect ordinary joint or seam; saves money—less 
risk of product breakdowns and expense caused 
by leaks; compact and portable. Detector unit; 
2'% pounds. Control unit; 18 pounds. GEC-233. 
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GEC-449 green circuit: 60 Cycles—Contact Rated 10 


Amp, a-c. Die-cast base equipped with pipe 
TYPE PM-18 


Combines versatility and ease of operation with 


nipple; can be mounted in knockout of any 
convenient junction box or switch box. Tele- 
no winding or 


chron* synchronous motor; 


low cost. Produces finished oscillograms in one minute 
with Polaroid-Land film holder. 
quantities simultaneously. Light in weight (30 Ib), 
entirely self-contained. Bulletin GEC-580. 


regulating. For control of a-c or d-c circuits. 
Bulletin GEC-525. 


Can record four 








"Reg. trade-mark of General Electric Co. 
UUUUNAUVIL ACAI AE 


AADUUAAVAGAAOAU AGRO OUAAAAOR GAA AAG AERA AA UAUIAULAUALLOUUUE 


TMI T ti 





G-E EQUIPMENT FOR NUCLEAR RESEARCH 


AND APPLICATION 








Want more information? Use post card on last page. November, 1953 - NUCLEONICS 











E 


Apparatus Sales Div. 





AUQMUULAUAAOULLAWOUUL4SUAOUNLINOEUCYEOREULACOOUUAASOOUAUOAU AANA D AES 


GENERAL (§E) ELECTRIC 


‘tee and Controlling PYROMETERS 


THERMOCOUPLES 
COMPONENTS AND 
ACCESSORIES 


For use with pyrometer equipment. 
Includes variety of assemblies, ther- 
mocouple and extension wires, pro- 
tecting tubes, wells, ceramic in- 
sulators, heads, connector blocks, 
and thermocouple switches. Bulletin 


GEC-714. 
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Designed for the indication and control 
of temperature in industrial and atomic- 
energy processes and for the protection of 
heat-process equipment. They are ideally 
suited for use in remote control for the 
processing of highly radioactive solutions. 
This is particularly important when these 
operations must be carried on behind thick 
radiation shielding. A pyrometer protector, 
used in addition to controller, protects 
equipment by shutting down the process at 
preset temperature above control point in 
case controller fails. 

Close control of process temperature: 
movement of pointer equivalent to 0.2% 
full scale initiates instantaneous corrective 
action. Indicator accurate to +0.75% full 
scale. Has high resistance to shock and 
vibration. Two- or three-position controllers 
available. Both setpoints for three-position 
controller independently adjustable. Flush 
or surface mounting. Automatic cold-junction 
compensation and thermocouple-break pro- 
tection standard on all controllers and 
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New ‘Oiltight 
PUSH-BUTTON UNITS 


A new push-button unit with building- 
It provides flexibility 
to meet requirements for special units by 


block construction. 


simple combination of the basic elements, 
which consist of separable operators, a 
removable color ring, and a basic con- 
tact block. 


NEW SEPARABLE OPERATORS: 
blocks 
furnished separately. Single-, double-, or 


Operators and contact are 
tandem-contact blocks are quickly and 


easily attached to any type of operator. 


NEW-TYPE CONTACT BLOCK: 


A single-pole, double-throw contact 
block. 


binations made by mounting 2 units on 


Double-pole, double-throw com- 
the same mounting plate to form a single 
compact assembly. Or . . . new tandem 
combination giving 4 normally open and 
4 normally closed contacts can be made 
by combining 4 blocks with a simple 
adapter plate. New Self-a-line contacts 
afford true double break. 
contacts become misaligned, the movable 


If stationary 


contact will align with them and will 
retain that new alignment. 


PUL Le 


NEW METHOD 
OF COLOR 
IDENTIFICATION 


The color coding of this new oil- 
tight line is in a removable color ring 
which screws onto a neutral-colored 
button. Rings are available in black, 
red, green, yellow, and white. A 
push button or selector switch of any 
color may be converted to any other 
color merely by interchanging color 
rings. With a few separate color 
rings you can save time and money 
in making up special forms. 


20 COMBINATIONS POSSIBLE 


With the use of 2 operators, 5 
color rings, and 2 contact blocks, 20 
combinations can be made to fill 
the need for special units. Bulletin 


GEA-5779. 
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FEATURES: Long Life . . 
no metal-to-metal friction; 


simple moving structure. 


double circuit interlocks available; coil 
placed. Bulletin GEA-5154 


Schenectady, N. Y. 
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NEW 1953 cataLtoc 
G-E MEASURING 
EQUIPMENT FOR 

LABORATORY AND 

PRODUCTION TESTING 


General Electric's testing and 
measuring equipment intended 
for use in the laboratory and on 
the production line. Catalog 
covers all related items—both 
instruments and special products. 
This 64-page catalog is to serve 
os a reference—to indicate 
briefly the many devices avail- 
able for complex measurements. 
Simplicity is the keynote with 
compactness and _ conciseness. 
Brief description of each product 
and its field of application, tables 
of important characteristics, and 
prices indicate suitability of de- 
vice for job. Bulletin GEC-1016A. 











protectors. Bulletin GEC-713. 
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A-C CONTACTORS 


25 [AMP MAX 
60-25 CYCLES 


AALLHINAATA AAA 


These General Electric CR2810 and CR2811 
contactors provide in a small space a simple, 
sturdy means of controlling power. They may 
be used to handle almost any type of load. 


. Exclusive strong-box coil; 
good magnet design; 
Easy maintenance 


Contacts easily removed without disturbing wiring; 
contact spring cannot be lost; easily disassembled. 
Flexible . . 
open to normally closed without additional parts; 


. Tips readily changed from normally 
easily re- 


A 
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The Oscilloscope that portrays the 

















Pulse by 

















Classic Example of Precision, Enginsaning.. 


Investigations of complex waves take great strides forward when either a Waterman SAR or LAB PULSESCOPE is employed. 
Their compactness, portability and precision have established a new high in pulse measurement instruments for all electronic 
work. Each PULSESCOPE has internally generated markers which are synchronized with the sweep with the basic difference that 
the sweep in the LAB PULSESCOPE initiates the markers while in the SAR PULSESCOPE it is the crystal controlled markers which 
initiate the sweep. Power supply requirements of 50 to 1000 ¢.p.s. at 115 Volts permits operation almost anywhere. 


The SAR PULSESCOPE, model S-4-A, is characterized by 
a pulse rise time of 0.035 microseconds thru a video amplifier 
with a sensitivity of 0.5 Volts p to p/inch. A vertical delay 
of 0.55 microseconds is optional. A and S sweeps covering 
a continuous range from 1.2 to 12,000 microseconds are 
augmented by R sweeps, which in turn are variable from 
2.4 to 24 microseconds. A directly calibrated dial permits 
R sweep delay readings from 3 to 10,000 microseconds. 


The LAB PULSESCOPE, model S-5-A, has equivalent rise 
time of 0.035 microseconds, a fixed 0.55 microseconds vertical 
delay and 0.1 Volts p to p/inch sensitivity, so arranged as 
to assure portrayal of leading edges on displayed signals. 
A precision calibrated voltage is provided as well as an 
optional sweep expansion of 10 to 1. A built-in trigger 
generator voltage is available for synchronizing any asso- 
ciated test equipment. 


WATERMAN RAYONIC, CATHODE RAY TUBE DEVELOPMENTS 


Since the introduction of the Waterman RAYONIC 3MP1 for miniaturized oscilloscopes, 
scientists in our laboratories have diligently searched for more perfect answers to present day 
cathode ray tube problems. Such research led to the introduction of the revolutionary new 
3SP and 3XP type cathode ray tubes. These tubes were designed with multi-trace oscilloscopy 
in mind. Every avenue of practical design was explored to produce tubes with bright, sharp 
traces and high deflection sensitivity at medium anode potentials. 





PHYSICAL DATA 


_ TYPICAL VOLTAGES 


DEFLECTION 


FACTOR V/IN. MAX. VOLTS 











Length 








J inch 
Round 


10 inches 


Base 
Medium 
Diheptal 
12 Pin 





3 inch 
Round 


8 inches 


Small 
Duodecal 
12 Pin 





1x3 
inches 


9.12 inches 


Small 
Duodecal 
12 Pin 


Anode 72! 


300 to 515 


Anode #1 | 


oid #1 


—22.5to —67.5 


__ [D110 02 | 


127 te 173 


D3 to D4 


941to 128 





400 to 690 


—30 to—90 


170 to 230 


125 to 170 


Anode #3! 


Anode #2 





4000 


2000 





200 te 350 
' 


Oto —68 


140 to 190 


130 to 180 





400 to 700 


Ote —126 


280 to 380 


260 to 360 





165 to 310 


—28.5 to —67.5 


73 to 99 


52 to 70 





330 te 620 


—58 to —135 


146 to 198 


104 to 140 








3xP 








1x3 
inches 


8.88 inches 








Loctal 








400 to 690 








—22.5 to —67.5 


68 to 92 








25 to 35 








2750 
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The HIGH, WIDE and TWIN POCKETSCOPES have 
become the “triple threat’? of the oscilloscope industry. 
Their small size, light weight and incredible performance, 
has skyrocketed this team of truly portable instruments 
into unparalleled prominence. Each oscilloscope features DC 
coupled amplifiers in both its vertical and horizontal chan- 
nels. The HIGH GAIN, S-14-A POCKETSCOPE, has a 
vertical sensitivity of 10 millivolts rms/inch, and a frequency 
response within —2 db from DC to 200 KC, while the WIDE 
BAND S-14-B POCKETSCOPE is characterized by fre- 
quency response within —2 db from DC to 700 KC and a 
sensitivity of 50 millivolts rms/inch. 


The INDUSTRIAL POCKETSCOPE, PQCKETSCOPE 
model S-11-A, has become America’s 
most popular DC coupled oscilloscope 
because of its small size, light weight, 
and unique flexibility. This compact 
instrument has identical vertical and 
horizontal amplifiers which permit the 
observation of low frequency repetitive 
phenomena, while simultaneously elimi- 
nating undesirable trace bounce. Each 
amplifier sensitivity is 0.1 Volt rms/inch. 
The frequency responses are likewise 
identical, within —2 db from DC to 
200 KC. 

Discover for yourself the amazing utility 
of this tiny work-horse of industrial 
electronics. 


WATERMAN PRODUCTS 


The TWIN COPE is essentially two HIGH 
GAIN POCKETSCOPES with individual cathode ray tubes, 
amplifiers, controls, but a common sweep generator. All 
these are endowed with many identical characteristics. Their 
sweep generators can be operated as triggered or repetitive 
over a frequency range from 0.5 cycles to 50 KC, with 
synchronization polarity optional. Return traces are blanked 
and provisions are made for modulating the intensity in 
each cathode ray tube. 

Laboratory quality has not been sacrificed in order to 
accomplish portability and ruggedness. Investigate the many 
advantages of Waterman POCKETSCOPES. 


RAKSCOPE, The S-12-B RAKSCOPE is a rack 

— mounted, JANized version of the famous 
Waterman S-11-A POCKETSCOPE, with 
the addition of a triggered sweep and a 
special calibrating circuit for rapid 
frequency comparisons. The entire 
oscilloscope is built to occupy but seven 
inches when mounted in a standard 
relay rack. 


Because provisions are made for apply- 
ing input signals from the rear, as well 
as the front, the S-12-B is the ideal 
combination, systems monitor and 
trouble-shooting oscilloscope. Investi- 
gate the multiple applications of this 
instrument as an integral part of your 
own rack mounted apparatus. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PENNA., U.S.A. 
CABLE ADDRESS, POKETSCOPE, PHILA. 


_ Manufacturers of POGKETSCOPES® - RAKSCOPES® - PULSESCOPES@ and RAYONIC TUBES 
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FOR THE LAST WORD IN AeecltaJton Profection 
Pe RAY PROOF 


oe ant be sttite 
@ OUR ONLY BUSINESS 


Engineered materials and equipment for 
protection against x-ray and radiation 
from radio-active sources. 


@ TECHNICAL KNOW - HOW 
The result of 25 years experience in de- 
signing and manufacturing radiation pro- 
tective materials and equipment. 


@ REPUTATION 
Based upon skill and high standards of 


manufacturing, and dependable service 
to customers. 

@ SERVICE 
Our skilled and experienced engineering 
department is at your service without 
obligation. 

















LEAD LINED DOORS Lead Shields Lead Doors and Operators Lead Louvers 
of any weight, size, or mate- Lead Laminations Lead and Concrete Blocks Lead Bolts 
rials; manually or electrically Lead Containers Lead Observation Ports Fume Hoods 
operated. o Lead Castings Special Designs Viewers 


a 


LEAD BRICKS 


For protecting personnel and isolating “hot substances”. 
Available in the “curved joint" shape with the four 
<a" joining surfaces concave or convex thus insuring a posi- 
AH.) tive seal at the joints. 
LEAD LINED ° Eight different shapes are available in two sizes of 
WALL MATERIALS bricks: 8" x 4° x 2° for four inch protection, and 
6" x " x 2" for two inch protection. 
Lead core blocks of any 


Giichneue teed lomincted ae surfaces in two sizes: 8" x 


anels .. . wood, steel, stain- 
lots steel or aluminum facing. 


< 


7 
e 

rd 
4 

oC 


RAY PROOF CORPORATION 
513 West 54th Street, New York 19, N. b ge 
Telephone:;PLaza 7-0810 


S 


REQUEST OUR X-RAY PROTECTION MANUAL No. 53 
ADDRESS YOUR INQUIRY TO DEPT. ES. 4 
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KINNEY MODEL 
DVD 14.9.18 
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SINGLE STAGE 
VACUUM PUMP 
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Me 


Good vacuum lets particles : 
go to 2,300,000,000 electron volts 


> Four Kinney Model DVD 14.9.18 High Vacuum Pumps 
help the Brookhaven Cosmotron get down to business in 
a great big hurry. This gigantic magnet-type accelera- 
tor is roughed down to 50 microns in a matter of ten 
to fifteen minutes. 


Here’s a perfect example of the dependability of 
Kinney Vacuum Pumps. These Brookhaven Pumps have 
been operating continuously for over a year and have 
required only one oil change during this period. 


Kinney High Vacuum Pumps are serving all types of 


O F 


Want more information? 


industries today: electronics, electrical, pharmaceutical, 
food, metallurgical, research, refrigeration, and many 
others. Kinney engineers have a wealth of practical, 
on-the-job experience . . . ready to serve you. Why not 
call in your nearby Kinney vacuum engineer today? 
Kinney Manufacturing Company, 3614 Washington St., 
Boston 30, Mass. — manufacturers ot vacuum and liquid 
pumps. Representatives in New York, Chicago, Detroit, 
Cleveland, Atlanta, Houston, New Orleans, Charleston 
(W. Va.), Philadelphia, Pittsburgh, Los Angeles, San 
Francisco, Seattle, and foreign countries. 


NEW YORK AIR BRAKE CO. 


Use post card en lost page. 
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IT TAKES A WORLD OF : me omenn 46 cue 

KNOW-HOW TO PRODUCE , fm = for Geiger Counting 
THE WORLD'S MOST 

COMPREHENSIVE LINE OF 

RADIATION INSTRUMENTS 








Send us your specific Instru- 


mentation problems and let our 


MODEL 418 AMPLIFIER © 
Oak Ridge A-1 Linear 


engineers make a proposal. Amplifier 
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@ MODEL 80 
Single or Dual Precision Regu- 
lated High Voltage Supply 


MODEL 1000 @ 
Decimal Scaler for Geiger, 
Proportional & Scintillating 


Counting 


@ MODEL 56 RATE METER 
Ost 56 INFORMATION on any or all instruments shown, plus 
i ~~ the complete RIDL Line, is contained in Catalog #5. Write 


for yours today. 


@ MODEL 412 COINCIDENCE- ANTI- 


COINCIDENCE ANALYZER 
November, 1953 - NUCLEONICS 
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on the “Fodl 

Sagi 
Recording 

Potentiometer 


This new WESTON Simplified Recording 
Potentiometer can be used to measure and 
record temperature, d-c current, d-c voltage, 
resistance, a-c voltage, a-c current, speed, 
speed ratio, power, frequency, hydrogen ion 


This booklet unfolds the complete story of 
the recording potentiometer that has been 
acclaimed by instrument men everywhere for 
its unequalled versatility, accuracy, long- 
term dependability, and its unit design which 


makes servicing so simple and quick. 
With fewer components . . . with all assem- 
blies greatly simplified and quickly inter- 


(pH), light intensity or any other quantity 
that can be converted into electrical values 
The whole story is available in this booklet. 


Send coupon for your copy today. WESTON 
Electrical Instrument Corporation, 614 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


changeable . . . with all adjustments includ- 
ing range changes made quickly on the line 

.. with new ruggedness to withstand vibra- 
tion, shock and usual plant abuse .. . it 
has set new standards for sustained accu- 
racy, and for economy in servicing and 
maintenance. 


WESTON as 
és Sullomeile ~ 
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WESTON ELECTRICAL INSTRUMENT CORPORATION 
614 Frelinghuysen Avenue 
Newark 5, New Jersey 
Send a copy of the booklet describing the WESTON Simplified 


Recording Potentiometer to: 
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NORTH AMERICAN AVIATION 


is ready to build 


NUCLEAR REACTORS FOR 
SCIENCE AND INDUSTRY 


North American Aviation is ready now to design 
and build nuclear reactors to fit the research 
and power production needs of any qualified 
educational, medical or industrial group. 

As in the case of proposals now in process, 
North American will provide all engineering 
services necessary for reactor development and 
operation, offering the widest possible range of 
reactor application. North American is also pre- 
pared to supply accessory equipment . . . as well 
as a variety of services essential to the success of 
various atomic projects. 


Through its work with the Atomic Energy 


Commission and other government agencies, 
North American has developed one of the most 
complete atomic research and production facili- 
. staffed 


by one of the nation’s largest groups of out- 


ties to be found in private industry . . 


standing engineers and scientists. 

North American invites your inquiry regard- 
ing reactor development or any other project 
in which atomic energy can be put to produc- 
tive use. All reactor development is undertaken 
in accordance with the provisions of the Atomic 
Energy Act and subject to approval of the 


Atomic Energy Commission. 


NORTH AMERICAN AVIATION, INC. 


ATOMIC ENERGY RESEARCH DEPARTMENT ¢ DOWNEY, CALIFORNIA 
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... always a need for something 


It was designed and built without thought of price... 
built only to give the maximum of heavy-duty horse- 
power in a minimum of space... plus an unvarying 
reliability upon which you could stake a balance sheet 
of operating costs and profits. 


The price? 


Not quite as low as conventionally designed and con- 


ventionally manufactured engines, but low enough to 





The Fairbanks-Morse Opposed Piston Diesel 

Model 38F 5'\%. 225 to 750 horsepower 

Diesel, Dual Fuel and Spark-Ignition options 
Other O-P engines available in 
horsepower ratings to 2400 


Ut 
insure that no one who wants and needs an engine 
which gives more, need forego its ownership. For the 


more difficult tasks of producing power, this engine is 
a fulfilling answer. 


Fairbanks, Morse & Co., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 


DIESEL AND DUAL FUEL ENGINES © DIESEL LOCOMOTIVES @ RAIL CARS © ELECTRICAL MACHINERY © PUMPS © SCALES © HOME WATER SERVICE EQUIPMENT ¢ FARM MACHINERY # MAGNETOS 





TO HIT TARGET 
from unstable decks of ship 
































A rolling, pitching ship ...under attack from speedy, diving 


This is typical of the problems that Ford has solved since 
aircraft...counts on its anti-aircraft guns for protection... 


1915. For from the vast engineering and production facilities 


these guns must be able to stay on the target regardless of of the Ford Instrument Company, come the mechanical, 


sea conditions. That's why the Ford Instrument Company hydraulic, electro-mechanical, magnetic and electronic instru- 


was called on to design and build a control system that tracks 


ments that bring us our “tomorrows” today. Control prob- 
and holds the target range with deadly accuracy. 


lems of both Industry and the Military are Ford specialties. 


there may be a spot for you in avtomatic control 
development at Ford. Write for brochure about 


You conse why aie wih fed arom aon | e FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 





products or job opportunities. State your preference. 
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READY NOW! 





INstagMENtS EL-TRONICS' jel catalog of nuclear instruments and accessories 


AND ACCESSOMES 


| 


toe TNE DETECT ON 
AND MEASUREMERT 
OF MADD ACtonTY 


| 


e STOCK NUCLEAR INSTRU- 
MENTS of all types, including a 
complete line of accessories. 





e INSTRUMENTS FOR SPECIAL- 
IZED APPLICATIONS — Custom- 
built for organizations such as The 
Atomic Energy Commission, U. S. 
Army Signal Corps, DuPont, General 
Electric, Union Carbide & Carbon 
Corp. and others. 

e LABORATORY PLANNING 
SERVICE Let El-Tronics’ engineer- 
ing staff help you plan your isotope 
laboratory. Consult us without obli- 
gation. 


To receive your copy of El-Tronics’ new catalog attach this 


coupon to your organization’s letterhead and mail it today 
to: El-Tronics, Inc., Fifth and Noble Sts., Phila. 23, Pa. 


EL-TRONICS inn 


ns 

TITLE 

a ne 
ADDRESS snciiniaiaiaahaitiiait 

GE sncccctensengenniccmennint: GOUT tnttins POET 


Over 20 Years of Producing Fine Instruments 





TUBES 


designed, precision made, inspected and 
tested to give superior performance and life in 


Radiation Measuring Applications 


RAYTHEON SUBMINIATURE ELECTROMETER TUBES 


| HTR or FILAMENT | MAX. DIMENSIONS 

loches PLATE | GRID 1/GRID 2] PLATE | GRID 2) AMP.| PLATE] MUT. [GRID CURRENT 
TYPE Thick- | VOLTS} VOLTS | VOLTS| CURR. | CURR. | FACT./RESIST/COND] RATING 
Volts . | Type [Length |Width ness ma. ma, meg. |Mmbhos 











cxses4 ("1.25 i 1.625] .400 | .285 4.5 | —3.0 0.02 0.75 Nom. 1c! 
] x 10-'* omp. 








— —+— + —-— 
Cxs886 1,25 ' 1.5 |.400 285 10.5 | —3.0 Triode 0.2 2 ( Max. Ic! 
Conn, L ~ _| 2% 10-'* omp. 




















—s 


cxses9 | 1.25 | 7. 1.6 | Diam 400 | 12 —2.0 we 0.005 18 Max. le! 





3 x 10-'* amp. 












































4 








RAYTHEON RADIATION COUNTER (GEIGER-MUELLER) TUBES 
(All Glass, Self-Quenching) 


MAX. DIMENSIONS OPERATING RELATIVE GEIGER BACK. 

Inches VOLTAGE PLATEAU PLATEAU | THRESHOLD} GROUND AMBIENT WALL WEIGHT | EFFICIENCY 
TYPE RANGE LENGTH SLOPE Volts de Unshielded TEMP. RANGE Nominal 
Length Volts de Volts de Per }00v max. counts / min, °Cent. mg./sq.cm. 
cx1890 8% ! Thres. +50 150 3% 1100 —40 to +50 
cx1o1s 8% 850-950 | 150 850 —40 to +55 
cK1019 8Y% ' 875-975 | >150 880 —40 to +55 
€K1020 6 [850-950 __ 150 850 —40 to +55 
cx1021 al 850-950 150 850 —40 to +55 
cx1023 850-950 150 850 —40 to +55 
CK1026 850-950 _ » 150 760 —70 to +50 
cx1029 tl 850-950 > 150 850 —40 to +55 
cKx1032 1050-1200 > 150 1000 —70 to +50 
cK1034 0.400 700 20% 585 —55 to +70 
cx1035 . -285 = .385 700 585 —55 to +70 


RAYTHEON SUBMINIATURE RECTIFIER TUBES 


FILAMENT MAX. DIMENSIONS MAX. PEAK 
TYPE CONSTRUCTION Inches MAX, PEAK PLATE MAX. OC 
INVERSE CURRENT OurTPpuT 
Volts | Amps Height Diom. VOLTAGE | PERPLATE | CURRENT 


~ Half Wave — Gas | Cold Cathode 1% 0.400 10 ma. 100 Ha. 
¥ -old Ce A 

















































































































CK1036 


__€K1042 [Half Wove —Ge Cold Cathode | 2% | 0.400 ~ 40 ma. 8 ma. 
| ~exs7es Holf Wave — High Vacuum | 1.25 | 0.015 | 1.5 | 03x04 450 Ha. 100 eo. 


RAYTHEON VOLTAGE REGULATOR — VOLTAGE REFERENCE TUBES 


MAX. DIMENSIONS MIN MIN. MAX. 

Inches STARTING OPERATING OPERATING OPERATING MAX 

TYPE ae eae VOLTAGE VOLTAGE CURRENT CURRENT REGULATION 

Height Diom. SUPPLY | __ Approx mo. Volts 

|_OA2 * im Y J Ea 

| 082 

CK1017 
€K1022 
& €K1037 
cK1038 


CK1039_ 


cxs783 


| exs787_ 


CKS962 
CKx6213 


















































2% __ % ae: 108 
2's VY 800 700 
2's Y% 1100 “1000 


1.75 0.400 _ 730 700 


175 0400 | 930 900 
175 0.400 1230 1200 
“1% | __0.400 115 82-92 
0.400 145 100 


% 730 700 
0.400 200 127-133 





| 


















































Sane aes t+ 
| 














Write to Newton for New Raytheon Special Purpose Tube Characteristic Booklet 


RAYTHEON MANUFACTURING COMPANY » & 


S yale] Tube Sec tion Cacellence tn €lechiontcs 
Ff 


Ch 
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From a Single Dependable Source A Complete Line of 


X-RAY ACCESSORIES and PROTECTION 


RADIOISOTOPE EQUIPMENT TO YOUR REQUIREMENTS! 


PROTECTION against radiation has been our specialized business for 
many years. We have participated in the design, engineering and in 
stallation of practically every important project from early x-ray days 
through the first atomic bomb explosion at Los Alamos and present day 
installations at Brookhaven National Laboratory. 


Here is a radioisotope lab 
bench, typical of the many 
Bar-Ray units, designed, 
manufactured and installed 
by Bar-Ray in research lab- 
oratories from  coast-to- 





coast. 


The Bar-Ray plant with more than 55,000 
square feet of space containing every modern 
facility, plus a highly skilled design and en- 
gineering staff is at your service. Your in- 
quiries on hoods, sinks, safes, cabinets, 
benches and other specialty items in stainless 
steel, wood, lead or combinations of these 
materials, will receive prompt and intelligent 
attention. 


Send us your specifications and sketches. We 
shall be pleased to submit estimates without 
obligation. 


This is a ‘California Type"’ radioisotope hood, constructed 
of wood with acid-resisting finish. It contains a stainless 
steel vacumn rack, mounted in the center of the head. Slid- 
ing glass doors are provided on both sides and ends can 
be glass panels or solid. A removable stainless steel tray 
is placed in the bottom with cutouts leading into cup sinks. 
Remote control service fixtures are provided on each side 
(with 110V electrical receptacles) for gas, air and cold 
water. A fluorescent lighting fixture is provided on one 
side, and an exhaust duct and collar. 





Send for Our Latest Catalog Sold Through Your Local Dealer 


BAR-RAY PRODUCTS, INC. 


209 - 25th ST., BROOKLYN 32, N. Y. « PHONE: SOuth 8-1020 


Stainless Steel P, ing Systems Isotope Fume Hoods and Labs Film Transfer Cabinets Lightproot Shades 
Thermostatic Valve Assemblies Lead Lined Chests and Safes Lead Protective Screens Lead Insulated Doors 





~ 


o- 
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Affiliates: CAPITAL CUBICLE CO., INC. — Hospital Cubicles ° TORJESEN, INC. Folding Partitions 
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THE GREER REMOTE-CONTROL MANIPULATOR 


Rivaling the versatility of a human 
hand, Greer’s new manipulator 
permits a man to handle dangerous 
materials by pushing buttons! 


The assignment wasn’t easy. Greer engineers 
knew the complex mechanics involved in human 
hands. The simple act of picking up a pencil, 
for example, may encompass half-a-dozen dis- 





tinct and separate motions. But today atter 
years of patient research and development — 
Greer is proud to present the proved solution 
—the Greer Bridge Hydraulic Manipulator. 


Providing the operator with complete protec- 
tion and unimpeded view, this manipulator is 
ideal for such applications as handling radio- 
active and highly toxie materials, dangerous 


chemicals, and others. 





Available in addition are the new Thru-Wall 
Electric and Thru-Wall Tape Remote Control 
Manipulators, and other special types. Greer 
Research and Development maintains a staff of 
expert engineers ready to discuss your particular 


problem without cost or obligation. 


eK 


COREE 


RESEARCH & DEVELOPMENT 


G7 
; 


Operator, in photo on left, automatically engages 24%” 
finger-action tool capable of exerting up to 1500 Ibs. Vise 


and socket tools are shown in tool holder. 


A MASTER CONTROL BOARD PINPOINTS OBJECTS, CONTROLS 7 SEPARATE MOTIONS 


Rotation of both upper arm and Elbow action is provided by a 22” 
forearm rotating in a vertical plane 
tem of gears and worm gear drive. through a 135° arc. This motion can 
System is adjusted to prevent inter- produce 2100 inch-lbs. of torque 
action between motions. with 100 Ibs. load. 


Push buttons contro! all motions. Positioning motions are (a) 
Rates of motion are determined by longitudinal, (b) transverse, and 
foot or hand control. Mobile con- (c) vertical. These motions are pro- 
trol panel is mounted on “V” rail vided by (a) mobile bridge, (b) 
and keeps operator opposite work. trolley, and (c) hydraulic ram. 


GREER HYDRAULICS INC. - 454 EIGHTEENTH STREET - BROOKLYN 15, NEW YORK 
November, 1953 - NUCLEONICS 
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CUSTOM OR STANDARD 
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.-- The Guaranteed Components 


FIND YOUR ELECTRICAL and ELECTRONIC COMPONENTS HERE 


Shown approximately half size. 


LST 
TYPE C 


S 


LST 5 


= 


f 


-_ 


-” 
* 
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Slug Tuned Coils and Coil Forms. Single layer or pie type windings to your 
specifications. Forms of quality paper base phenolic or grade L-5 silicone im- 
pregnated ceramic. Mounted bushings are cadmium plated brass; ring type 
terminals are silver plated brass. All units include slugs and mounting hardware. 
Type C (above) available with retaining collars of silicone fibreglas. Note: 
Regular, CTC Coil Form Kit is available. Also available, new Coil Kit, Type 
X2060, with windings on standard LS-6 Forms. 


or ee Ay 
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Shown approximately full size. 
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M 8 
X1578 X2034 


X1784 x1548 i 


7 X2041 %\ X2044 4 
X1558 ; , 


. 

\ X2043 | ‘ 

x1457 \ 

X2042 

Silver-Plated Brass Standard Terminal Lugs. Twenty-eight different 
types, each available in varied shank lengths, coated with water dipped lac- 
quer for protection during storage. Other finishes include hot-tin, electro-tin, 
electro-tin lead, cadmium or gold plate on special order. Pressure and hand 
swagers available for mounting all terminals. Note: Combination screw and 
solder terminals are available in 3 sizes. 


% 


? 


X1942X 


Tt X1980XA 
x1990 

Insulated Terminals. Grade L-5 ceramic, silicone impregnated 

for maximum performance over broad humidity range. Rivet or 


screw stud type. 5 lengths of dielectric. Also available: phenolic in 
rivet or screw-stud mountings; ceramic with internal screw thread. 


X2045X 





HANDLE 


1120 X1786 X1552 X1774 


Hardware. Includes panel screws, thumb screws, dial locks, shaft 
locks, handles and handle ferrules, tube clamps, terminal board 
brackets, standoff mounts and spacers. 





fef-teh 


@) 


« 
. 
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Terminal Boards. Standard type in cotton fabric phenolic, nylon 
phenolic or Grade L-5 silicone impregnated ceramic. Custom boards 
of cloth, paper, glass laminates (phenolic, melamine or silicone resin) 
imprinted as required, lacquered or varnished 

to specifications MIL-V-173 and JAN-T-152. 








All materials, processes, finishes meet applicable government specifications. 


Custom Made CTC Components will be quickly made to your specifications in production quantity. 


Write for Free Catalog #400 containing complete data on the entire CTC line. Includes engineering drawings on items 


pictured here as well as many other CTC components. 


CAMBRIDGE THERMIONIC CORPORATION, 467 CONCORD AVE., CAMBRIDGE 38, MASS. 
West Coast Stock Maintained by: E. V. Roberts, 5068 West Washington Blvd., Los Angeles 16, California 
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VICTOREEN 


..« ELECTRONIC COMPONENTS... 








Victoreen Hi-Meg resistors are designed for ap- 
plications requiring extreme stability and accu- 
racy. Elements are vacuum sealed in glass 
envelopes then aged for lasting stability. 


SPECIFICATIONS 


* Resistance R.T.M.A. Values.. 10° to 10" ohms 





The need for low current voltage regulator tubes 
has led to an extensive series of corona regulators 
and negative glow discharge tubes. They are 
used to stabilize a wide range of battery-operated 
R.F. or vibrator high voltage power supplies, for 
voltage reference, for voltage limiting, for cou- 
pling in D.C. amplifiers and for regulating poten- 
tials in general. 

Voltage regulators can be made on special order 
for any voltage operating point in the 50 to 20,000 
volt range. Tubes are also available to JAN or 


SUBMINIATURE ELECTROMETER 


The type 5800 tetrode and the type 5886 pentode 
are 10 mil filament power subminiature tubes 
designed specifically for electrometer applica- 
tions where low grid current is a paramount 
design consideration. 

The type 5803 is a low filament power submini- 
ature triode designed for electrometer applica- 


HI-MEG RESISTORS 


VOLTAGE REGULATOR TUBES 





** Tolerance from Specified Value 
Temperature Coefficient 
Voltage Coeff..ient 
Maximum Voltage 
* Higher values to order 
** Also available within + 5% or + 2% of speci- 
fied value up to 5 x 10” ohms 





MIL specifications on special order. 


GENERAL SPECIFICATIONS 
Many standard voltages: 50 to 
(nominal ) 
D.C. starting voltages: About 5% above nominal 
D.C. regulated voltage tol. from nominal: Varies 
+2.0 to + 5.0% 
Voltage regulation: + 1.5% 
Maximum rating regulation current: Varies 100 
to 250 wa (except glow tubes to 250 MA) 


AND D.C. AMPLIFIER TUBES 


tions where high transconductance is desired. 


15000 volts 


The type 5828 is a conventional low filament 
power triode. 

Other subminiature types include the 5799 high 
vacuum half wave rectifier and the VX-10 ther- 
mal time delay relay. 


SPECIFICATIONS 





PLATE 


TUBE TYPICAL voLTs 


CONTROL CONTROL 
GRID GRID 
vous CURRENT 


Gm** 
(pmhos) 


TYPE 


DESIGNATION 


SERVICE 


(volts) 


(volts) (volts) (amps) 





*5800 
*5886 


*5886 
*5828 
*5803 








Tetrode 
Pentode 
( Triode 
Connected 
Triode 
Triode 


Electrometer 
Electrometer 


Electrometer 
D.C. Amplifier 
Flectrometer 





+4.5 
+12 


410.5 
+45 
+-7.5 








3x 10 
3 x 10°15 


3.0 
2.0 


+3.4 
+4.5 


— 3.0 2x 10°13 
ain -1.0 199 
-_ ~1.7 2x 10-14 























*Filament 1.25 volts af 10ma. 


*JAN tubes available except for 5828. 





HI-MEG RESISTORS 


VOLTAGE REGULATORS 


SUBMINIATURE 
ELECTROMETER AND 
D.C. AMPLIFIER TUBES 


1B86 1B85 


**Higher Gm may be obtained at the expense of higher ic by operating at higher Ib. 





The Victoreen Counter tubes are a series of self- 
quenching geiger tubes designed to cover the 
general field of beta, gamma, X-ray and cosmic 
fay measurements. Some meet the needs of 
laboratory reliability and accuracy, others are 


COUNTER TUBES 





adapted to the more rugged requirements of 
portable operations. 
A convenient socket, our part No. 380-26, is 
available for probe or chassis mounting of the 
I1B85 and 6306 tubes. 


SPECIFICATIONS 





PLATEAU 
LENGTH 
(volts) 


OPERATING | THRESHOLD 
VOLTAGE | VOLTAGE 
(volts) (volts) 


DESCRIPTION 


PLATEAU 
SLOPE WALL 


(mg-cm’) 


ACTIVE 
PER 100 v LENGTH 
(%=-100V) (inches) 


TYPE 
BASE 


LIFE 
(counts) 





Beta-Gamma 900 800 200 
Aluminum Wall 
Gamma Ray 
Glass Wall 
Gamma Ray 
Glass Wall 
Gamma Ray 
Glass Wall 
Beta-Gamma 
Mica Window 
Beta-Gamma 
Bismuth Lined 
Aluminum Wall 


300 280 60 


900 850 100 


300 275 50 
1200 


900 

















Coaxial 
Al-A2 
Tinned 
Leads 
Tinned 
Leads 
Tinned 
leads 
Special 


3 2.75 30 10° 


10 2.5 5 x 107 


10%/50v | 0.5 108 


30% /50v | 0.5 
5 1.5 


5 . Coaxial 
Al-A2 























DISTRIBUTORS 


Allied Radio Corp., Chicago, Illinois 

W. D. Brill Co., Oakland, California 
Gifford-Brown, Des Moines, lowa 
Harrison Equip t Co., Houston, Texas 





industrial & Electronics Supply, Dallas, Texas 

Radio Shack Corp., Boston, Massachusetts 
Southeastern Radio Supply Co., Raleigh, No. Carolina 
Terminal Radio Corp., New York City, New York 


W. & W. Distributing Co., Memphis, Tennessee 


EXPORT DISTRIBUTOR 
Terminal Radio Corp., New York City, New York 
Cable TERMRADIO 


WEST COAST REPRESENTATIVE 


Carlton Engineering Co. 
Los Angeles-San Francisco, California 


1B67 


COUNTER TUBES 


WRITE FOR... 


Detailed Specifica- 
tions for These and 
Other Victoreen 
Electronic Compo- 
nents and Radiation 
Measuring 
Instruments 


The Victoreen Instrument Co. 


3800 PERKINS AVE. °* 


Want more 


CLEVELAND 14, OHIO 


information? Use post card on last page. 
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an IRC VARISTOR | "ine" 


New IRC VARISTORS are voltage sensitive, TYPICAL APPLICATIONS 
non-linear resistors. They provide a sharp VOR Res Sean SF cee 
variation of resistance with applied voltage. 
They are supplied in 5 convenient cell 
sizes with a complete choice of 
enclosures, including hermetic seals. Regulated 


Minimum voltage is less than .25V, and Vour 
continuous currents may range up to A.C. 


110 ma. IRC VARISTORS are stable, oC 


have low shunt capacitance, and can be RENEE 
furnished within close tolerances. LOGARITHMIC CONVERTER. Large 
changes in output voltages are obtain- 
SHARP VARIATION OF RESISTANCE W4TH APPLIED VOLTAGE —INSTANT RESPONSE able with small changes in input 


voltages. 











10K 


TYPICAL COSTS 


Type 25PA1-V, in lots of 500: 25¢ 
each. Type 9GA1-V (hermetically 
sealed in glass) in lots of 500: 45c 
each. 


SEND COUPON FOR 6 PAGE DATA 
BULLETIN SHOWING ADDITIONAL 
APPLICATIONS, PLUS CHARACTER- 
ISTICS AND SPECIFICATIONS. 


2s 


” 
= 
= 
Oo 
| 
uJ 
oO 
z 
7 
eK 
2 
” 
WwW 
x 


10 15 


VOLTS D.C. 


Boron & Deposited Carbon Precistors « INTERNATIONAL RESISTANCE CO. 
Power Resistors * Voltmeter Multipliers ; 
¢ Low Wattage Wire Weehds « Shemtbaall 419A N. Broad Street, Philadelphia 8, Po. 


CompositionResistors*Volume Controlse in Canada: International Resistance Co, Lid, 


Toronto, Licensee 


Send Bulletin describing IRC Varistors: 


Name 





Title 


Precision Wire Wounds « Ultra HF and Cc 
Hi-Voltage Resistors « Low Vaiue Capaci- 
tors * Selenium Rectifiers * insulated 
Chokes * Hermetic Sealing Terminals « 








Penny 
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DERM MIHIGH-QUALITY 


ELECTRONIC TUBES 
Protect Your Nuclear Equipment 


Special tubes provide safety for operators 
and investment in atomic energy equip- 
ment or in radioactive research. 


Westinghouse has pioneered tube types de- 
signed solely to give closest control over radio- 
active processes. Each of these tubes offers 
exclusive advantages which give higher quality 
and greater dependability. Operating condi- 
tions are carefully considered; sensitivity, reli- 
ability of detection, plus rugged construction 
make these tubes important in your planning. 


For full data, write to Commercial Engineering, 
Westinghouse Electric Corporation, Electronic 
Tube Division, Dept. NB-500, Elmira, New York. 


Your inquiries about these and other tubes will 
be promptly serviced at the address above. Or- 
ders for WL-6307 and WL-6377 will require 
A.E.C. Form 100, ‘Stable Isotope Request.” 
Orders for WL-6376 require customer having 
A.E.C. permission to purchase. 


ET.95043 


you CAN BE SURE...IF ITS 














oad 


Westinghouse WL-6377: Compensated lonization Chamber. This tube is boron 
lined for detection of thermal neutrons and is shock-proof and non-micro 
phonic. Constructed of special high-purity magnesium alloy of 3°, aluminum, 
97°, magnesium. Lining is approximately 1 mg/cm? of boron enriched to 
96°. with B'®. Sensitivity of the chamber is approximately 4 x 10 '* amperes 
per unit neutron flux; sensitive length is 14'y,”. Under compensated opera 
tion, gamma ray sensitivity is reduced by a factor of more than 100 over 
uncompensated operation 

















1% 2%" = 





<i 
var, « 
me 
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Westinghouse WL-6376: Fission Counter Tube. This rugged tube will operate 
up to 80° C. All aluminum body; insulating materials are polystyrene and 
alumina. Operates at 105 counts/sec. with no sensitivity loss up to this rate 
in the presence of 10° gamma rays/cm?/sec. Sensitive length is 6”. 


[algae 
eo 





tee RE: oases 
| Serre ‘ x eee ee 4 
Westinghouse WL-6307: Proportional Counter. This highly sensitive tube 
operates up to 80° C. All aluminum body. Tube is filled to a pressure of 55 cm 
of mercury with BF, enriched to 96°, with B’®. Multiplication factor at 2,000 
volts is 500. Sensitivity is 4.5 counts/sec. for a unit thermal neutron flux 
and it operates in the vicinity of 2,000 volts. 


RELIATRON TUBES 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 


a a ce ta et 


22 Want more information? Use post card on last page. 
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Tracerlab e. 


Tracerlab has developed the most 
extensive line of nuclear instru 
ments, radiochemicals and labora 
tory accessories available today 
These products are described and 
illustrated in our general Catalog 
C, and in issues of our technical 
publication, Tracerlog, available on 
request. Regardless of your par- 
ticular interest, if it concerns radio 
activity, we can be of assistance to 
you. 
130 High Street, Boston, Mass. 

2295 San Pablo Ave., Berkeley, Calif. 


ee 
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STAINLESS STEEL 
INTERCHANGEABLE DRY BOX SYSTEM 


FOR HANDLING RADIOACTIVE MATERIALS 


Some of the many assemblies possible 
with the interchangeable dry box system. 


Here is a system of interchangeable dry 
boxes that offers several advantages: 


Offers selection of six basic enclosures and varia- 


a 5 f SEND FOR TECHNICAL BULLETIN A-4 
tions, 2 types of air locks 


providing additional information about 


this interchangeable dry box system. 
Completely flexible. Endless arrangements are F : . 


possible to meet any condition 





Standardized adapter plates and gaskets provide OTHER TECHNICAL BULLETINS AVAILABLE 


for connecting any type box to another, with or 


' e oa ae 
without air locks interposed. Units can be re- FOSS to only © pennies Met 


Ask us about the specific equip- 
arranged at any time ment in which you are interested 


‘ A-1 Stainless Steel Low Intensity Dry Box 
Standardized supports with adjustable legs ac- : = ge rd 


odate any enclosure arrangement. Su arts 
oan | y 5 PP A-5 Biological Safety Cabinets & Research Enclosures 
easily adapted to changes B-2 Dry Radioactive Waste Container 


A-2 Stainless Steel Vacuum Dry Box 


. . D-3 Typical Radio-Chemical Laborator 
All units promptly available for replacement, iY RS ige te tra gies 4 


b E-4 Los Alamos Type Vacuum Rack Enclosures 
addition or re-arrangement 


E-5 Los Alamos Type Stainless Steel Fume Hood 


Variations in dimensions of any unit may be Pe Mester Secret Tune Hee 


ordered to meet specific conditions. 











S. BLICKMAN, INC. 7910 Gregory Avenue, Weehawken, N. J. 


Ess sTeet ANIMAL CAGES ORY WASTE CONTAINERS CABINETS 
= STAINL PROCESS UNITS LIQUID WASTE CONTAINERS CASEWORK 


* « r 
rs = ilf FUME HOODS SEMI-HOT FUME HOODS ENCLOSURES 
l 2 DRY BOXES LABORATORY TABLES SHELVING 


LABORATORY EQUIPMENT ‘PEG BOARDS LABORATORY STOOLS TRAYS 
STAINLESS STEEL SINK UNITS 
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Jerome D. Luntz, Editor 


What is Our Goal? 


N HIS PRESS CONFERENCE two weeks ago, 

President Eisenhower sought to temper the 
psychological impact that our concentration on 
military atomic energy has had on the rest of the 
world. He pointed out that “real advances 
made by our Government in developing peace- 
time atomic power and other benign uses of 
atomic energy were evidence of the constructive 
goals that we had set for ourselves.” 

No one can question the progress that has 
come from the activities of the Atomic Energy 
Commission’s Division of Biology and Medicine, 
In the 


reactor field, there have been useful peacetime 


operating with a very meager budget. 


byproducts from the military (production and 
propulsion) reactor program. Some good results 
have also come from reactor projects that come 
closer to having peacetime aims. 

But we find it difficult agreeing with the 
President’s implication that the U. S. Govern- 
ment has set its sights on the goal of economically 
feasible civilian atomic power and is pursuing it 
as fast as is feasible. In fact, NucLEONICS re- 
ported in September (p. 78) that “the Govern- 
ment apparently has no serious plans to build 
plants for this purpose in the foreseeable future.” 

This state of affairs does not bear out AEC’s 
position (NU, June 53, p. 88) that “the attain- 
ment of economically competitive nuclear power 
” and that “it 
would be a major setback to the position of this 


lis] a goal of national importance 


country in the world to allow its present leader- 
ship in nuclear power development to go out of 


its hands.”’ 


HE MONEY has not been given to AEC to 
Vemien its and the President’s goal because 
1) the emphasis in Washington has been on 
economy, resulting in slashes of many strictly 
civilian expenditures, and (2) the impression is 
current in some quarters that if the Atomic 


Eprtror's Nore: 
atomie energy goal. 
will be published in NUCLEONICS next month. 


In a speech delivered after this editoral wa 
This talk, under the title, “Our New Urgent National Goal 


Energy Act is changed industry is all set to 
step in and spend sizable sums of its own 
money developing nuclear power plants, and 
thus there is no need for AEC to do so. 

Dealing with the latter point, we would like to 
emphasize a finding brought out in NucLEOoNTcs’ 
analysis (NU, Sept. ’53, p. 9) of the recent legis- 
lative hearings—all witnesses who commented 
on the subject stressed the importance of AC's 
having a vigorous power reactor development 
program. No one in industry said that industry 
wanted to take over the reactor program. Even 
if it wanted to, it is doubtful industry could 
afford the broad development necessary. 

Reactor development is an expensive business. 
If AEC does not support a program to comple- 
ment one in industry, we may lose five years or 
more in this important work. In addition, if 
our program lags, already scarce reactor men will 
lose interest and move into other fields. 


HUS FAR, virtually all reactor work has had 
| oe plants as its budgetary justification. 
If in fact a goal of this nation is to be the devel- 
opment of commercial nuclear power, now is the 
time to translate this goal into dollars and cents 
There should be a civilian reactor development 
program labeled as such. 

The money we spend should be based on the 
very rough time scale we select for achieving 
economic power. 

Aside from the long-term economic justifica- 
tion if civilian power has any value for us in the 
world psychologically and/or prestigewise, we 
should be willing to invest perhaps upwards of 
5-10% of our multibillion dollar military atomic 
efforts in reactor development work. 

In any event, there is a need for candor on 
What are they? And 


what are we willing to pay to reach them? 


the subject of goals. 


written, AC Commissioner Murray defined our peacetime 
Development of Economic Nuclear Power" 





Contribution by Chemical Element 
to Fission-Product Beta Activity 


The effect of in-pile time has been considered in deriving plots of the relative 
contribution of each of the principal chemical elements to the gross 


beta activity formed in the fission of uranium-235 as a function of decay time 


By F. J. KENESHEA, JR. and A. M. SAUL 
Atomic Energy Research Department, North American Aviation, Inc. 
Downey, California 





IN THE FIELD OF chemical separations 
processes for nuclear fuels, it is desira- 
ble to be able to estimate the relative 
contribution of individual fission-prod- 
uct elements (consisting usually of a 
mixture of several radioisotopes) to the 
gross beta activity for various in-pile 
times and decay periods. This article 


presents the required information in 


graphic form. 


ToT TT TTT 


BARIUM 
Previous Calculations 


T 


Only partial information is available 





from past work. The total beta decay 
rate of U*** fission products has been 
estimated theoretically and experimen- 
tally by several investigators. A re- 





view of much of this work is contained 


in a collection of papers edited by 


a 
° 


Coryell and Sugarman (J). This col- 





lection includes the paper by Way and 
Wigner 2) in which a theorectical 
gross beta decay curve is presented. 


° 


trite 


The curve is based on a statistical 
method and assumes that all the var- 


°o 
a 


Per Cent of Gross Beta Activity 


ious fission nuclei are formed directly 


and independently in fission. 





A more accurate theoretical estimate 
of the beta decay curve has been made 
by Thornton and Houghton (3). They 
have taken into account the chain proc- 





esses by which certain of the fission 
products are formed. The beta decay 
curve has been integrated and its inte- 


This latter curve permits a calculation 


| 
peees 


| gral plotted as a function of time. 
j | wil tod and endl end of the gross beta activity after a given 
| 





id 5 

debbie tit h tt i tl pets tt Ey decay period and for a given time of 
a2 3 4 + oe = ; 

10 10 10 10 fission (in-pile time) at a constant rate. 

Cooling Time ( Minutes) Hunter and Ballou (4) have also 


estimated the gross decay rate by tak- 
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ing into account the chain relation- 
ships. Their curve is similar to the 
curve obtained by Thornton and 
Houghton. In addition, Hunter and 
Jallou give curves showing the relative 
contributions of the individual fission- 
product nuclides and chemical elements 
to the total beta activity, assuming 
simultaneous fission of U**® nuclei. 
No information is given, however, on 
the contribution from groupings of 
nuclides of the same chemical element 
for various in-pile times. 

Another approach to this problem 
has been made by Stang and Hance (45). 
They have developed a nomogram with 
which one may calculate the activity of 
one particular fission-product nuclide 
produced under given conditions of 
flux, irradiation time and quantity of 
uranium. However, only the activity 
of individual primary product nuclides 
formed in independent yield) may be 
calculated by this method, although 
some secondary and tertiary products 
that have very short-lived precursors 


can also be estimated. 


Present Approach 

To take into account the fact that 
many nuclides are produced in fission 
as a result of the beta chain decay of 
primary fission products, and to obtain 
the contribution of each chemical ele- 
ment to the gross beta activity for var- 
ious in-pile times, the calculations of 
Thornton and Houghton have been ex- 
tended. 

Using the derived data, curves have 
been computed and plotted showing 
the relative contribution of each chem- 
ical element formed in fission to the 
gross beta activity as a function of cool- 
ing time and for several in-pile times. 
It should be pointed out again that the 
contribution from each chemical ele- 
ment usually involves the summation 
of the beta activity from several radio- 
isotopes produced in the fission process 
and in the subsequent chain decay 


processes. 


Method of Calculation 
The equations used in calculating the 
beta activity have been developed and 
presented by Thornton and Houghton 
The beta activity, 8(t), is given in 
disintegrations per minute at time, ¢, 
per unit fission at ¢= 0. These A(t) 
values are calculated using experimen- 
tally determined half-lives and fission 
yields. In those cases where yields are 
not available, interpolated yields from 
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the smoothed 4 ield-mass curve are 
used 

The summation of the 6(t) values of 
all isotopes OF a fission-product element 
at time ¢ are from the §(t) values cal- 
culated by Thornton and Houghton 
and plotted as a function of time, from 


0 time to 3 years. The integral 


t 
[5 aw a C/R 


where C'/ RF is the beta activity at time ¢ 
per unit constant fission rate R, is com- 
puted graphically and plotted as a 
function of ¢ for each fission-product 
element. The difference in values of 
the two ordinates of this integral curve 
at ¢ and ¢-+ 7, where 7 is the in-pile 


gives the activity per unit fission 


time 
rate tor an in-pile time of 7 and after a 
cooling time ot ¢ 

The integral curves for each fission- 
product element and the integral curve 
for gross beta activity are analyzed in 
this manner, and curves obtained that 
show the relative contribution of fis- 
sion-product elements to the gross ac- 
tivity as a function of cooling time and 
for in-pile times of 1, 5, 30 and 60 days. 
These curves are given in the illustra- 
tions. Included are all fission-product 
elements present in isobaric chains hav- 
ing a yield greater than 0.8%, except 
Se, Br and Sb, which do not contribute 
more than 0.2% to the gross activity 
after 10 minutes. 

The calculation of the relative con- 
tribution of Sr to the gross activity for 
a l-day in-pile time and for a cooling 
time of 20 hours is given here as an 
example of a typical calculation in- 
volved in plotting the per cent curves. 
For Sr: (C/R)i., = 0.2039 dpm/unit 
fission rate, C/R), = 0.1956, and 
AC/R = 0.0083. For gross activity: 
(C/R) ase 1.924, (C/R), 1.735, and 
AC/R = 0.189. Thus, per cent of 5: 
in gross activity 0.0083, 0.189) & 
100 4.4%. 

As ft approaches t+ pr, the per cent 
error in AC/R becomes increasingly 
large because of the error in reading the 
C/R curves. This results in an in- 
creasingly large error in the value for 
the per cent contribution of an element 
to the gross activity. The magnitude 
of this error has been indicated in the 
illustrations by vertical lines drawn 
through the calculated points for those 
cases where the error is greater than the 
diameter of the circles. The combina- 
tion of a short in-pile time and a long 


cooling time results in an especially 
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large error, as seen in most of the curves 


for a 1-day in-pile time. a 


' : RHODIUM 
Discussion 


It is of interest to inquire into some 





of the characteristics displayed by the 
cooling curves. To interpret these 
characteristics properly, several fac- 
tors must be considered. These are: 


1) the fission vield of each of the var- 





ious isotopes of the element under con- 
sideration, (2) the half-lives of these 
isotopes, (3) the decay chains of which 


these isotopes are members, (4) the in- 





ile (irradiation) time, and (5) the be- 





p 
havior of the gross beta activity. 





To show how these curves may be 





analyzed in view of these factors, the a een 

curves for tellurium will be discussed. 
The half-lives and yields of the im- RUTHENIUM 

portant isotopes of Te produced in 

U*5> fission are (6): 5 le 
er ae 

_ 


——— j 
- 
on a 





lsotope Half-life Yield (%) 





Te 70 min 
Te 25 min 
Te 77 hr 


Te 60 min 





Te'44 13 min 
Te 2 min 








ee 
an — 

 eaet ie. 

STRONTIUM 


Te!®* and Te!*? are decay products of 
antimony: Sb!?° (4.2 hr) — Te!?® (70 


min), and Sb'*? (5 min) — Te! (77 hr). 


Te'*4 and Te'*® are all 


the first members of their decay chains. 





Per Cent of Gross Beta Activity 


At an irradiation time of 1 day, Te!*', 





Te'** and Te!*® have reached 


their saturation activities. The 4.2-hr TECHNETIUM 


Sb'’* also has reached its saturation 





activity and is in equilibrium with its 
daughter, 70-min Te'?*. The 5-min 
Sb'*? also has reached its saturation ac- 
tivity, but its daughter, 77-hr Te!*?, has 


rr ° < a 
not rhe cooling curve does not show 





the initial rapid decrease, which should 





be brought about by the short-lived Te 


| 
TELLURIUM 


min Te'?® and 77-hr Te!*?. The Te!*® Oe a 


isotopes, because of the presence of 70- 


is in equilibrium with Sb'** and is de- 
caying with the half-life of Sb!** (4.2 
hi The Te'**, which grows from 


5-min Sb'*?, increases to a maximum | 


, a ; 7 
within 1 hr after irradiation, following | — -- - 
‘ : . dar f . | NN 
which it undergoes decay with its 77-hr | } Ns } 
half-life. As the Te!?® and Te!*? de- I 


ay, the cooling curve decreases to a 


————EE 





minimum at about 1 day, after which } 

. 5h ioh id "o | G J \ 
the curve increases due to the more faatoal I, ty | Mo 
decay of isotopes of other ele- 10% 10% io® 


After reaching a maximum, Cooling Time ( Minutes) 

















contribution to the total activ- 
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ity decreases to zero as the long-lived 
isotopes of other elements become 
predominant. 

Increasing the irradiation time has 
two effects. One effect 
the Te'®? activity, which will be very 


is to increase 


near a saturation value with an irradia- 
tion time of 30 days. This will lead to 
a greater contribution of the Te activ- 
ity to the total activity in the region of 
1-day cooling time. The second effect 
is to increase the activity of long-lived 
isotopes of other fission-product ele 
ments. Thus, the cooling curves for 
cooling times greater than 2 
progressively lower for increasing ir- 
radiation time. 


30 


days lie 
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WANTED: 





W. H. ZINN, director, Argonne 
National Laboratory, presented 
these ideas in testimony before 
the Joint Congressional Committee 
on Atomic Energy. 


A GREAT VARIETY of opinions has 


the 


pow er. 


been advanced concerning eco- 


nomic feasibility of nuclear 


Sut real knowledge on costs of nuclear 
power can be obtained only by building 


a reactor whose sole purpose is to 


make power, even though it cannot be 
guaranteed that this first power reactor 
will produce electricity ata competitive 
price. It would come close enough 
that experience gained in the design 
and operation of the first plant would 
future plants that 


make possible 


would be commercially feasible. 
How big should this first plant be? 
Although 


tainties could be resoly 


many engineering uncer- 
ed in a smaller 
unit, the minimum size of a power re- 
actor should be in the range of 75,000 
to 100,000 kilowatts of electricity to be 
within a range of safe economic extra- 
polation to larger and potentially 
more efficient plants. 

although 


Dual-purpose reactors, 


technically feasible, may give mislead- 
the 


market for 


ing indications of cost situation 
the 


nium is no longer available. 


when military pluto- 
Even if 
the military market should remain con- 
stant, plutonium and power affect the 
and it would 


the 


design in different ways, 
difficult task to distribute 
costs properly to the products. 


be a 


Similarly, a power reactor designed 


to propel a ship such as an aircraft 


carrier cannot be expected to come 
close to being economically satisfactory 
for central-station power because the 
deter- 


naval 


design philosophy will largely 
the 
vessel, absolute reliability, rapid con- 
trol, 


necessities; 


mine power cost. For a 


and extreme ruggedness are 
but these extremes cannot 
be tolerated in an industrial power 
plant. 

These are examples of the undesir- 
ability of combining several objectives 
in a single reactor design. 


The six types of reactors tabulated 
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An Operating Power Reactor 





Economic feasibility of nuclear power can only be determined by operating a 


power-only reactor. 


A leading authority—W. H. ZINN—believes that the 


technology is sufficiently advanced that, if we start now, any of these four types of 


. . . CONVERTERS CAN BE OPERATING IN 5 YEARS 





Coolant Moderator 


Fuel 


Advantages 


Disadvantages 





surized helium Graphite 


enriched uranium 


uid sodium Graphite 


uranium 


surized light Light water 


uranium 


Pressurized heavy Heavy water 


water 


Natural or slightly 


Partially enriched 


Partially enriched 


Natural uranium 


Straightforward design; 
no pilot plant necessary 


High temperature and 
thermal efficiency 


Technology advanced; 
no pilot plant needed 
Technology advanced; 
no pilot plant needed; 


uses natural uranium 


Large size and poor heat removal cause 
exorbitant power cost; 

enrichment of fuel would increase costs 
enrichment increases costs 

Na circuit unproven ; 

more development needed 


enrichment increases costs 


Heavy water increases costs 





(oo Oe 


THESE BREEDERS NEED MORE DEVELOPMENT 





Water in fuel 
solution 


Pressurized circu- 


lating fuel (homo- 


geneous 


Liquid sodium 


Enriched uranium 


Plutonium 


Simple core; 

high fuel consumption 
rate; 

integral processing cycle; 
performance potential 
High temp. and thermal 
efficiency; 

performance potential 


Difficult materials problems; 
additional development required ; 
pilot plant probably required. 


Cheaper chem. processing cycle necessary ; 
rapid fuel turnover presents problems. 





ve are the most likely candidates 
rr suecessful power production. 
helium- 


relatively easy-to-build 


converter using natural or 
enriched uranium is not con- 
to 
potential to warrant further develop- 
The 
this type of reactor would probably 
that 


For us, this is too large a 


sidered have sufficient economic 


ment electricity generated by 


veral times from a coal- 
fired plant 
margin, but it 
that it is acceptable to the British. 

The sodium-graphite converter would 
have 
cost and strategic disadvantage from 
using fuel. Its 


sodium coolant, in addition to being 


cost se 


is interesting to note 


a high thermal efficiency but a 


partially enriched 
highly radioactive, introduces large un- 
certainties in requisite development 
and cost. 

The 


vyeneous 


(the homo- 


reactor and the plutonium 
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breeders aqueous 


reactor) can have superior per formance, 
considerable economic potential, and 
may supply fissionable material for 
weapons purposes; but a great deal of 
effort (and time 
to the 
processing, and 


needs to be devoted 
material, chemical- 
fuel 


problems associated with these cycles 


solving 
rapid turnover 
Just when full success will come is not 
predictable. 

The technology of using pressurized 
water already exists, and there would 
a small extrapolation from 
to 
release. 


be only 


present power reactors in size or 


heat The 
velopment required would be a matter 


fuel element de- 
of degree of performance rather than 
of new invention, and hence no pilot 
Thus the 


extra- 


plant would be required. 


pressurized-water reactors are 
ordinarily promising and most worthy 
of development within five years into a 


power plant that will conclusively re- 


solve the economic uncertainties asso- 
ciated with nuclear power. 

The heavy-water, natural-uranium 
cycle is probably preferable because its 
design is most straightforward. Stud- 
ies made on the Savannah River re- 
actors would be directly applicable. 

Although this reactor would not be 
a breeder and would have a thermal 
efficiency of the order of 20° rather 
than the 30%, the 
experience gained and the economic 


more desirable 


facts obtained from this first nuclear 
power plant would be more than worth 
the $2- to 3-million yearly subsidy 
required to reduce the cost from 10 
mills/kwh to an assumed selling price 
mills/kwh. After this first 


actor serves its purpose of economic 


of 7 re- 
evaluation, it could be converted to a 
plutonium production unit by adding 
fuel 
shorter burnup cycle. 


on @ 
—END 
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Principles of B-Decay Theory 


How to make practical use of theory in assigning proper energy levels to 


beta transitions according to their degree of forbiddenness is described in 


this article that clarifies physical principles for the nuclear chemist 


By DONALD R. WILES 


Department of Chemistry and Laboratory fo 


Massachusetts Institute of Technology, Cambridge, 


RADIOACTIVE NUCLEI very often attain 
or approach stability by the emission 
of a positive or negative electron, or by 
the capture of an electron from an 
orbital of the These 
nuclear collectively 


inner atom. 


three processes, 
called beta-decay, may be represented 


schematically as 


neutron — proton + 8 + v4 
proton 


KR 
> neutron + 6+ ++ KF 
proton + e kK 


> neutron + v 4 
where vy designates a neutrino and F is 


the combined kinetic 
electron and the neutrino. 


energy of the 
In the case 
kinetic 
energy of the neutrino plus the binding 


of electron capture, FE is the 


energy of the electron in its atomic 
orbit. 
companied by a change in the nuclear 
charge Z of +1 for 8 and —1] 
for 8+ emission and electron capture. 


Beta decay is, of course, ac- 


decay 


These transformations do not occur 
instantaneously (as does neutron emis- 
sion, for example) as soon as they are 
energetically possible. Unstable nu 
clei require, on the average, a length of 
before 
0.693) 


time 7, called the mean life, 
decaying. The 
depends on several things: the energy 
of the transition, the charge of the 
product nucleus, the amount of angu- 
lar momentum and spin carried away 
by the electron and the neutrino, and 
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TABLE 1—Grouping of log(/t) Values 
Observed 
log (ft Transition 

Transition between mirror nu- 
elei (Z = N +1 


ored transitions 


, allowed fav- 


Allowed transitions 
Mostly first forbidden 
Mostly higher forbidden 








TABLE 2—Values of {(0,Eo) for EF. 


f(O,E 


0 022 
0.32 
$8 


25.6 








TABLE 3—Values of f(0,o) for Hy > 5 
f(O,E 


86 

230 
1,100 
3,200 





whether or not the parity* of the 
nucleus is changed by the transition. 
For any given energy and nuclear 
charge, the most probable transition is 
that in orbital 


momentum is carried off, although the 


which no angular 


spins of the ejected particles may 
account for 1 or 0 units of total angular 
momentum. Transitions of this class 
transitions. In 
orbital 
angular momentum, the transitions are 
called ‘first 


bidden,”’ 


are “allowed” cases 


where there is a change of 


forbidden,” ‘“‘second for- 
The probability of the 
transition decreases roughly by a factor 


etc. 
of 14 oo for each degree of forbiddenness. 
Derivation of Theory 


The 


these interactions between an electron 


mathematical treatment of 


and a neutrino, on the one hand, and a 
neutron or proton in the nucleus, on 
the other, was first set down by Fermi 
in 1934 (7). 


* A nucleus is said to have even parity if 
its wave function has the same sign when 
reflected through the center of the nu« leus, 
and odd parity if, on reflection through the 
function changes sign. 
Unpaired nucleons in the alternate orbitals 

d, g, i, etc., have even parity, while those 
orbitals have odd parity. The 
words yes’’ and ‘“‘no”’ are used in de- 


center, the wave 


in p, f. h 


ribing nuclear transformations to indicate 
parity, and no 
change in perity (e.g., see Table 4). 
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respectively a change in 





. 


Energy available for K-capture Eoin Mev 


ximum kinetic energy of @t or GB” particies Eoin Mev : 





FIG. 1. Log (fot) as a function of Ey and ti4 


Consider the distribution of 


mentum and energy among the three 


mo- 
concerned—the electron, the 
and the 
conservation of momentum 


bodies 


neutrino residual nucleus. 


From the 


and energy we get 


P.+P,+P,=0 (1) 
where P,, P,, and P, are the momenta 


of the product nucleus, electron, and 


neutrino, respectively (their vector 


sum must be zero), and 


Ek, + Ey + En = const (2) 
where E,, E,, and E, are the kinetic 
energies of the product nucleus, elec- 
The 


can be 


tron, and neutrino, respectively. 
nucleus 
in §-decay. 
Within the limits of these restrictions, 


energy of the 


recoil 
shown to be negligible 
all possible divisions of 
assumed to be equally likely. 

By considering the distribution of 


energy are 
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FIG. 3. A log (ft) vs p 


the momenta in phase space, the 


probability P(p) of the emission of an 


electron with momentum between p 


and p + dp is found to be* 


* In this and all subsequent expressions, 
energy and expressed in 
terms of and moc, 
respectively, is the rest-mass of 
the electron ( 0.51 Mev) Thus, E = 
1 + E’/0.51 where FE’ is the energy in Mev 


momentum are 
“natural’’ units, moc? 


where m 
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FIG, 2. 


emission and K-capture 


and pseudoscalar. 


Variation of log (C) for G~ and (* 


P(p)dp = CF(ZE)p*(Eo — E)*dp (8) 
where C is a constant, F(Z,/) is a cor- 
rection for the effect of nuclear charge, 
E, is the total energy of the transition, 
and F is the energy of the electron, Z 
is in all cases the charge of the product 
that the 


probability of emission approaches zero 


nucleus. It can be seen 
for very low or very high values of p, 
in agreement with experiment. The 
constant C is given by 
g*mo'*c! 
;, ¥\2 

2h? 
where g is a universal constant whose 


dimensions are gm X cm® & sec~? and 
G| is the nuclear matrix element whose 
Five forms of G 
These 
are: scalar, vector, tensor, axial vector, 


Only the 


form is not known. 
are consistent with the theory. 


scalar 


and axial vector forms seem to be in 
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reasonable agreement with experiment. 
The total probability Cf(Z,Eo) of 
deeay can be expressed by 
f(Z, Eo) 
Ey 
= C f, F(Z,E)p?(Eo — E)*dp (A) 


where Hy is the total decay energy. 
This integral can be 
plicitly only for Z = 0, and in this case 


evaluated ex- 


gives 


f(0,Eo) = Léo( Eo? _ 1)*(2E,? - 9Eo 
8) + 14Eo In [Eo(Eo? — 1)”] (5) 





TABLE 4—-Gamow-Teller Selection Rules with Approximate Log (ft) Values 


Al Parity change 


No 
No 
Yes 
Yes 


No 


a 
} No 


Class 


Allowed favored 
Allowed unfavored 
Ist forbidden 

Ist forbidden 


l forbidde n 


Comments 


Log (ft) 


Mirror nuclei 
Except 0-+ 0 


Special class 


2nd forbidden 








re) 


” 
wv 
” 
° 
vO 
6 
2 


o 











No. of Coses 











ZZZ Allowed 

(E229 | st Forbidden 

MB 1 ~ Forbidden 

[==] 2nd and Higher Forbidden 


Log (ft) 








FIG. 4. 


Distribution of log (ff) values for odd-A and even-A nuclides 





TABLE 5—Possible Transitions for Zn°° 


Transition Spin change 


994 > Psy Al = 3 
9% -> dss Al 3 
pig — day Al =1 
Pu Pag Al =1 


Parity change Log (ft) (Table 4 


Yes 
No 
Yes 
No 





Values of f(Z,Eo) for Z # O are given 
approximately by 


f(Z,Eo) = e**f(0,Eo) (6) 
where 
Bo a 
a7 


It can be seen from Eqs. 5 and 6 that 


f(Z,Eo)ty : 
j Ge 
or is nearly constant for each degree of 
approximately 
transitions. For 
forbidden- 


forbiddenness and is 


unity for allowed 
each successive degree of 
ness, |G| decreases by a factor of about 
l{y. Thus, in Eq. 7, the values of the 
“ft product,” or comparative lifetime, 
increase by a factor of about 100, and 
the value of log (ft) increases by 2 to 
3. The values of (ft) or log (ft) should 
be nearly constant for each degree of 
forbiddenness. As will be shown later, 
this is not strictly true, but in general 
log (ft) values for a given transition 
type can be limited to a fairly narrow 
range. Evidently then,.it is possible 
to use the value of log (ft) as an indi- 
the the 


element, or as an indication of 


matrix 
the 


degree of forbiddenness of a transition. 


cation of value of 


Experimental values of log (ft) are 


grouped roughly as shown in 
Table 1. 
strongly at this point that this classi- 
not at all The 


not mutually exclu- 


very 
It must be emphasized very 
fication 1s rigorous, 
groups listed are 
sive, and some overlapping occurs. In 
general, a large value of log (ft) indi- 
cates a more highly forbidden transi- 
tion than a small value. There are no 
sharp boundaries, however, and log (ft) 
values can be used only as semiquanti- 


tative indication. 


Evaluation of f(Z,E,) 

The function f(Z,Fo) can be evalu- 
ated in various ways, both by direct 
calculation and by the use of graphs 
prepared from direct calculations. 

Equations 5 and 6 make it fairly 
easy to evaluate the Fermi function 
f(Z,Eo) 


energy is known. 


for any #-transition whose 
It is useful and nearly as accurate to 


use the approximations f(0,Ko) =~ 
* Because of the shape of 8-spectra, the 

average kinetic energy E’ of a §-particle 

in Mev is approximately equal to (14) E’max 

Thus, in natural units 

E' max 

1.53 
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as 





0.03 Eo°® for Eo > 5, and f(0,Eo) = 
0.22(Ey — 1)” for Eo <5. Tables 2 
and 3 representative 
values for t(0,E). 

For 8 
the coulomb 


give several 
emission, —Z must be used in 
term. It is 
evident that all other things being 


correction 
equal, 8~ emission is more probable 
than 8* emission by a factor of e?*7, 

The calculated value of f must now 
be multiplied by the partial mean life 
of the disintegration considered to get 
the comparative lifetime. 

{ much 
calculating comparative lifetimes is to 
make use of the already published 
graphs of f(Z,Eo) as a function of Z 
and EK» (6), 
giving log (ft) as a function of Z, Eo, 
and ¢ 
culated by more rigorous means than 


more convenient way of 


or of the nomographs (8) 
These graphs have been cal- 
the method given here. However, the 
preceding method of calculation gives, 
in general, nearly correct values. 

The graphs of Moszkowski (8) are 
reproduced here as Figs. 1, 2, and 3. 
These enable one to compute com- 
parative life-times readily with the use 


of the « xpression 


low (ft 


log (fot) + log C + Alog (ft) 


where log (ft) for Z 0 is found from 
Fig. 1; 
for Z # Ois given in Fig. 2 for each of 
the @-transitions: and Alog (ft) is the 
given in Fig. 3 


log C, the coulomb correction 


branching correction 
is a function of P, the per cent decay- 
ing by the transition in question. 
Selection Rules 

the transition 
probability of 8 transitions are derived 


Selection rules for 
from the form of the matrix element. 
These rules give the relation between 
the 
changes in spin, orbital angular mo- 


degree of forbiddenness and the 
mentum, and parity. 

The selection rules of Gamow and 
Teller (4), based on an axial vector and 
pseudoscalar matrix element, appear 
to be more nearly in agreement with 
experiment than other selection rules. 
The G-T 
in Table 4 with approximate values of 
log (ft) for the transitions in 
group. Classification is that of Mayer 
et al. (9). 

It must be emphasized strongly at 
this point that the log (ft) values given 
are approximate ranges of values for 
Actual values vary 
considerably from the mean, and the 


selection rules are tabulated 


each 


the classes listed. 


values found may sometimes be closer 
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FIG. 5. Decay scheme of Zn°’ 


Differ- 


+1 in log (ft) are, however, 


to the mean for another class. 
ences of 
not usually significant 
If the 
known, 


degree of forbiddenness is 
the half-life 
estimated to within a factor of about 
10. The distribution of log (ft) values 
and the clear separation of groups are 
Fig. 4. In making up these 
histograms, only those transitions were 


can often be 
seen in 


used for which the spin and parity 
changes are reliably known. 


Use of Comparative Lifetimes 


As an example of the use of the com- 
parative lifetime, consider the case of 
Zn, It emits a y-ray of 0.439 Mev 
whose half-life is 13.8 hr. This is 
followed by the emission of a 0.S6-Mev 
8-particle, with a half-life of 52 min. 
Shell theory (13, 14) indicates that the 
likely 
and gos, but does not predict 
with certainty the 
The y-ray is characteristic of the highly 


two levels most to be involved 
are py 


which is lower. 


forbidden transition between these two 
levels (magnetic 2‘-pole), but again no 
indication of the order of the levels is 
given. The measured spin of 5;,Ga*® is 
85, with no direct evidence as to its 
Shell 
ps, for Ga”. 

To solve this problem, consider the 


parity. theory would predict 


log (ft) values for the four possible 
B-decay transitions shown in Table 5. 
The calculated value of log (ft) is found 


as follows 


E)’ = 0.86 Mey 

Eo = 1 + 0.86/0.51 2. 
E = 1.7/3 + 1 = 1.56 
f(0,Eo) = 2.4 

9 = (31/137) | 
f(Z,Eo) = 2.4e7” = 6.4 
t = (52 « 60)/0.693 
ft = 2.9 X 10°; log (ft) 


1.567) 


The value of log (ft) obtained from 


Figs. 1 and 2 is 4.4, in satisfactory 


value, 
log (f) 
transition as 


agreement with the calculated 


Th Is 


clearly 


value of 
the 
Pis— pa. The decay 


experimental 

designates 
scheme is thus 
the one shown in Fig. 5. 

As a second example of the use of 
comparative lifetimes, suppose it is 
necessary to set a limit of the branching 
ratio for the go, state (13.8-hr Zn*™), 
It is in principle possible to have a 
this 
> Das, 
forbidden. 


B-particle decay directly from 
state, the transition being gs» 

Al = 3, Yes, 
An estimated value of the comparative 
log (ft) > 14. The 


log f can be calculated as 


and highly 


lifetime is then 
value of 
before, using 1.30 Mev as the 8 energy 
from the decay scheme in Fig. 5. On 
this basis, log f 
the half-life for this transition would be 
lig > 3 X 10" sec ~ 10° yr. 

The mean life of a branched state is 


1.5, log ¢ 12.5, and 


given by 


ayT; 


where a; and 7; are the branching frae- 
tion and partial mean life for the i” 
decay process. It is evident from this 
that if r, is of the order of 10" sec, ag 
be less than 10 
the experimental value of 13.8 hr for 
Thus, 
it is possible to show that emission of a 
1.30 Mev 8 does not occur in detectable 


yield, 


must ‘to agree with 


the half-life of the upper state. 
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Corrosion Tests for 
Liquid Metals, Fused Salts 
at High Temperatures 


A progression of static and dynamic 


tests are used to determine reactions 


between possible heat-transfer and container 


materials for nuclear applications. 


Details 


of tests are given here to form basis 


for future articles reporting results 


By D. C. VREELAND, 
E. E. HOFFMAN, and 
W. D. MANLY 
Oak Ridge National Laboratory 
Oak Ridge, Tennessee* 
SINCE MANY LIQUID METALS and fused 
salts have desirable nuclear and heat 
transfer these 
have been subjected to investigations 


properties, materials 
appraising their ultimate use as cool- 
ants, moderators, and fuel carriers in 

* Oak Ridge National Laboratory is oper 


ated for the Atomic Energy Commission 
by Union Carbide and Carbons ¢ ‘orp 


The 


corrosive action of many of these sub- 


reactor engineering programs. 
stances has been under investigation 


Oak Na- 
In this time, ex- 


for several years at Ridge 
tional Laboratory. 
perimental techniques have evolved 
to determine the reactions that take 
place between these liquid metals or 
fused salts and the structural metals 
being considered for use as container 


materials, 


Static vs Dynamic Tests 
Tests are either dynamic or static, 


depending on whether there is or is not 


FIG. 1. 


Mass transfer crystals 


movement of the molten material with 


respect to the container material. 
tests 


thermal conditions are easy to perform 


Static conducted under iso- 


and simple to interpret. Furthermore, 
they 
tests, 
a great number of possible container 


are less expensive than dynamic 
making them ideal for screening 
materials, (In almost all cases, mate- 
rials that suffer attack in static tests 
are more heavily attacked in dynamic 
tests 

Dynamic tests conducted under non- 
isothermal conditions are necessary be- 
increased 


cause of the possibility ol 





Cap 


+ |" + 
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|,000°C test 
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FIG. 2. Capsulating technique used in static corrosion testing. 


Attack is evaluated by weighing specimen, metallographic examina- 


tion, X-ray and spectrographic examination of surface layers, and analysis for metal constituents in liquid metal 
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corrosion due to a phenomenon known 
as “‘mass transfer.’’ Mass transfer is 
characterized by the removal of mate- 
rial from the hot zone of the testing 
container and deposition in the cold 
Mass transfer 


zone is exhibited in a 


test shown in Fig. 1. If mass transfer 
were allowed to proceed uninhibited in 
a heat-transfer system constructed of 
metal tubing, the tubing would become 
relatively 


completely plugged in a 


short time 


Static Testing 

In static testing, the ideal situation 
would be to utilize an inert container 
material to hold the corrosive medium 
and a specimen of the material under 
unfortunately, no 


study. There is 


readily available, convenient-to-use, 


inert container material. Three-com- 


ponent tests (container, specimen, and 


corrosive medium), Fig. 2, 


often gave 
quite different results than did two- 
the 


tainer and specimen are composed of 


component tests in which con- 


the same material. Figure 3 shows a 


phenomenon occurring in a_ three- 


component static corrosion test, which 


« 
! 
| 
i 


FIG. 4. 


FIG. 3. Interaction of iron capsule with 
silicon when tested with lithium 


has been referred to as isothermal mass 
Silicon, tested in lithium in 
an iron container, deposited in a uni- 


transfer. 


form layer on the walls of the iron 
This 


sumably due to solution of silicon in 


container. deposition is pre- 
lithium with subsequent deposition and 


diffusion into the iron container to 
form an alloy. 
The most recent technique evolved 


for the preparation of static tests is 


shown in Fig. 4. Tubing, of the same 
the test 
loaded with specimen and corroding 
box with purified 


material as specimen, is 


medium in a dry 
helium atmosphere and then sealed 
with vacuum tape. 

The purity of the dry-box atmos- 
phere is maintained by recirculating 
the helium gas in the dry box, Fig. 5, 
through molten sodium held at a tem- 
perature of 250° C. This 


rapid cleanup of the atmosphere when 


facilitates 


materials to be tested are placed in the 
dry box for loading. 

Despite triple evacuation and flush- 
ing of the entrance chamber with the 
dry-box atmosphere before placing 
materials in the main compartment, 
some contamination occurs. This is 
due principally to adsorbed oxygen 
and moisture on all surfaces. A con- 
tainer of molten sodium is kept at 
250° C in the dry box and will retain a 
bright mirror-like surface free of dross 
for many hours when the atmosphere 
Both 


the sealed motor and the rotary com- 


has been sufficiently purified. 


pressor are mounted inside the dry box 
to simplify shaft seal problems that 


Current ORNL tubulating ‘echnique for static corrosion tests: a. Tubing as received; b. tubing welded and specimen (top) 


inserted; c. corroding medium added and top sealed with vacuum tape; d. vacuum applied, tape breaks, tubing crimped twice; 
e. tubing held in vise while being welded; f. welded tube inserted in protective capsule; g. capsule evacuated, welded and ready for 
test; h. capsule opened after test with pipe cutter; i. tube cut open, sample of bath retained for analysis; j. specimen examined, 
cleaned and weighed; k. section of tube and specimen mounted for metallographic examination 
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FIG. 5. Dry box using molten sodium to purify atmosphere 


would be encountered if the motor and 
pump were placed outside the box 

box, the 
test capsule is evacuated, breaking the 
While under 
tube is crimped twice, the last crimp 


After removal from the dry 


tape seal, vacuum, the 


being held in a vise while the tubing is 
welded. This procedure precludes ex- 


posure to atmospheric oxygen and 


FIG. 8. Seesaw furnace 


FIG. 9. Seesaw test tube just prior to placing in furnace. 


attached to hot and cold ends 
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FIG. 6. 
facilitates stripping 


moisture. It was found that a vacuum 
could not be held in the tubing unless 
the crimped portion was gripped in a 
Apparently the 


crimps will relax enough, unless gripped 


vise during welding. 


to allow air to leak into the tube 


Removing the test specimen from 
the tubing after test, or stripping as if 


is called, is relatively simple with a 


Thermocouples are 


Crimp in tubing 


FIG. 7. Operation of seesaw test 


medium such as lithium or 
that is 
When 


such as 


COrTTOSsIVe 


sodium soluble in water or 


alcohol using as corrodants 


materials lead or bismuth, 
which are only soluble in reagents that 
may possibly affect the test specimen, 
the stripping problem has been solved 
by restricting the specimen to one end 
a partial 


of the tubing by means of 


crimp (Fig. 6). The tubing is placed 
in the furnace in the vertical position 
with the at the 
When the tubing is removed from the 
that the 


will drain from the 


specimen bottom. 


furnace, it is inverted so 
molten corrodant 
thus 


examination and evaluation of the test. 


specimen, leaving it free for 


Evaluating Static Tests 

Methods of evaluation of static tests 
are as follows: (Many of these methods 
are also applicable to evaluation of 
dynamic tests.) 

1. Visual and low-power microscopic 
examination of specimen and corrodant 

2. Weight change data on specimen 

3. Metallographie 
and 


examination of 


specimen sections of tubing for 
type and extent of attack. 

4. X-ray and/orspectrographic iden- 
tification of surface layers that have 
formed during test. 

5. Chemical analysis of the corrod- 
ant after test for content of the com- 


ponent metals of the container. 


Dynamic Testing 


types ol dynamic tests have 


ORNL. In the 


, Sand 9, a relatively slow 


Fou 


been run at Seesaw 
test, Figs. 7 
movement of the corroding medium, 


combined with a temperature gradient, 
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is obtained by rocking the furnace back 
forth, allowing one end of the 
testing tube to protrude from the fur- 
This 


mass transfer. 


and 


nace, test is used mainly to 


study 


The effects of high-velocity corrosion 


and erosion on various materials is 


determined in the spinner test, Fig. 10. 
This test 


velocities 


employs relatively high 
100 ft/min) achieved by 
rotating tubular specimens in a pot 
containing the molten corrodant under 
isothermal conditions. 

The thermal convection loop, Fig. 11, 
is quite useful in mass-transfer studies 
I Fl 
achie 
of the loop while the other leg is 
Flow velocities of 6-10 ft/min 


are possible 


»w of the molten corrodant is 
ved in these loops by heating one 
leg 


cooled 


Another test of the dynamic type 
was devised by workers at the NACA 
(2). This 
12, is a circular piece 


laboratories in Cleveland 

Fig. 
filled with the corrodant and 
with 


ipparatus 
of tubing 
wound Nichrome heating ele- 
ments, mounted on a plate that has an 
oscillating motion imparted to it by 
means of the crankshaft and a restrain- 
As the crankshaft 
t imparts a motion to the 


that any point on the plate 


| 
nechanismM., 


describes a circle with a radius 
The fluid 


these condi- 


» the crank throw. 
e tubing, under 
ll form a “slug,” due _ to 

that 


the tubing as the base plate is 


ral force, will circulate 
g through its oscillating motion, 
pe of test has the advantages of 


do 


and 


than 
tests 
handle 


high- 


higher velocities 


convection loop 
easier to 


the 


nherently 

entally than = is 
spinner test 

most realistic type of dynamic 

he foreed-circulation loop that 

made to reproduce actual oper- 
litionsearefully. Ina forced- 


on loop, heat is supplied by 
heaters and can be removed by 

iir jets, if necessary to obtain 
mperature gradients. Pump- 
be done by means of an electro- 

pump if liquid metals are 
study and by a centrifugal pump 
fluid 


f flow can be measured by means 


nonmetallic is employed. 


various type flowmeters; in systems 
it ORNL 


mate! LD {t/see 


flow velocities of approxi- 
have been achieved 
with sodium in 0.5-in. IPS-sch.-40 pipe. 


In these loops provision can be made 
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FIG. 10. Spinner test rig 


FIG. 12. NACA-type whirligig 

for insertion of test coupons in addition 
to using the loop tubing as test mate- 
The effect of residual and applied 
other 


rial. 


stresses and variables can be 


checked. 


The complete evaluation of a con- 
particular 
first 


second, 


material for a cor- 
the 
the 


the thermal convec- 


tainer 
consists ol 
test 


rosive medium 
static 
seesaw test; third 
and finally, the forced- 
This 


which 


corrosion 


tion loop test; 
order of 
the tests 
severity, diffi- 
culties in experimental technique, and 
If a 


in one of the tests, it 


circulation loop test 
testing is the one in 
gradually increase in 
cost of operation material fails 
has been found 
by experience that it will fail in the 
tests the 


sequence Is used bee use ot considera- 


more severe the retore 
tion of time, expense and safety. 

Evaluation of dynamic tests include, 
in addition to the methods mentioned 


for static tests, data obtained from the 


Furnace 


» V4. 


examination and 





Convection loop 


identification of 


the 


crystals that often form plugs in these 
tests: the study of the effect of different 


velocities on the rate of attack 


that 


nia 


effects 


stresses have 


residual 


and 
the 


and the 
applied 


corrosion 


properties ol these structural materials. 
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Localization of Brain Tumors 


Coincidence counting of the two quanta resulting from positron annihilation permits 


better resolution than is obtainable with single-detector methods. 


An apparatus 


employing two scintillation counters has been developed for automatic scanning 


By GORDON L. BROWNELL 
and WILLIAM H. SWEET 
Physics Research Laboratory 
Department of Medicine 

and Department of Surgery 
Massachusetts General Hospital 
Boston, Massachusetts 


POSITRON-EMITTING ISOTOPES Offer pos- 
sibilities of better resolution for tumor 
localization than is attainable with 
single-detector probe or external meas- 
urements of gamma-emitters. 

The use of P*? combined with the 
Robinson-type G-M 
(1-3) has proved to be of value during 
Other 


techniques for preoperative diagnosis 


probe counter 


surgery of intracranial tumors. 


have usually consisted of the admini- 
stration of y-ray emitting material fol- 
lowed by external measurements with a 
single y-ray detector (4-6). The scatter- 
ing of y-radiation within the head and 
the limitation of lead collimation limit 
the resolution attainable. 

Wrenn, Good, and Handler (7) have 
published a preliminary report discuss- 
ing the possible use of positron-emit- 
ting isotopes; we have been working 
independently on this problem for a 
period of approximately two years. 

The results of our initial studies were 
described as part of a more general 
The investiga 
the de- 


report by Sweet (8). 
tion has covered two aspects: 
velopment of apparatus for detection of 
annihilation radiation from positrons, 
and a biological investigation of the 


40 


Leod collimator 


FIG, 1. 


relative concentration of various iso- 
and 
report 


tumor normal brain 
This 


principles 


topes in 
tissues. discusses the 
physical involved in the 
application of annihilation radiation, 
and describes the apparatus that has 
been developed for the scanning of 
positron-emitting isotopes. Informa- 
tion on the biological investigation and 
clinical applications will be presented 


elsewhere. 


Positron Interactions 

A positron, following its emission 
from the unstable nucleus, behaves in 
much the same manner as a negatron, 
losing energy by a series of interactions 
with atomic electrons. The positron 
has a small but finite probability of 
undergoing a process of annihilation at 
each of these interactions. 

The probability of annihilation is 
given as a function of the positron en- 
ergy by the following equation (9, 10) 


l fy? + 4y +1 
: l 


log 


Scintillation detectors used for coincidence counting 


where ro is the classical electronic 
The total probability that a 


0.51-Mev positron will annihilate be- 


radius. 


fore reaching thermal energy is ap- 
proximately 3% in lead or aluminum 
(10); this 
taken as approximately valid for most 


therefore, value may be 
materials. 

Annihilation of a fast positron results 
in the emission of two quanta whose 
directions are not exactly 180 deg from 
each other. In general, the kinetic en- 
ergy of the positron is taken by one 
quanta emitted in the direction of 
motion of the positron, while a second 
quanta of approximately 0.51 Mev is 
emitted in the opposite direction. In 
addition, there is a negligible probabil- 
ity that the fast positron will undergo 
annihilation in the field of a nucleus 
emitting a single y-ray (11). 

Thermalized positrons. 
portion of the positrons are thermalized 


The major 


in a period of approximately 107!" sec 
and combine with an orbital electron, 
undergoing annihilation with the pro- 
duct‘on of two electromagnetic quanta. 
These quanta have an energy of 0.51 
Mev and travel very nearly in opposite 
directions, i.e., back to back. Thermal 
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FIG. 2. Scanning apparatus. 


board records detector unbalance 


the electrons introduces 
an uncertainty of the order of 1437 
radians in the relative direction (12). 

of the 


energy 


motion ol 


Approximately 14 of 1% 


positrons reaching thermal 
combine with a negative electron in 
such a way as to form the triplet ground 
state of the positronium atom. Two- 
quanta annihilation is forbidden in this 
and the 


annihilate with a half-time of approxi- 


case positron and electron 


mately 10°77 see with the emission of 
three electromagnetic quanta (13, 14). 
Only the two-quanta annihilation of 
thermalized positrons are considered 
here 
The 
very similar to that of negative elec- 
milli- 


range of positrons in matter, 


trons, is of the order of a few 
meters for moderate positron energies. 
Therefore, in most cases involving the 
detection of an extended source, it 
would appear feasible also to neglect 
the distance traversed by the positron 
between the disintegration and the 
point of annihilation. 

Choice of isotope. 
undergo a 

the probability of 


K-capture increases with atomic num- 


Positron emit- 


ters can also process of 


K-capture. As 
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Printing mechanism records 
coincidence counting rate; printer on opposite side of the 


mitters 


Scintillation counter 
/ and shield 


FIG, 3. 


Scanning mechanism and electronic apparatus. 
in relay rack (top to bottom): coincidence scaler, single-channel scaler, 
coincidence circuit, two linear amplifiers, 


Components 


scanning control panel, 


unbalance circuit, and power supply 


ber, very few isotopes among the heavy 
elements emit suitable quantities of 
positrons. It also appears that there 
are very few positron-emitting isotopes 
of suitable half-life among the light ele- 
ments. Carbon-11 emits nearly 100% 
positrons, but has a half-life of only 20 
min, which makes it difficult to apply. 
Most of the 
practical application 
within the moderate weight 
Among these, V*, Mn°*, Cu®, 
and Rb** have been reported. 


suitable isotopes for 
appear to be 
range. 
As’, 
All of 
these isotopes emit of the order of 
30-60 % 
have half-lives of the order of days or 


positrons, and all but Cu 
weeks. The choice of isotope would 
depend on the percentage of positron 
emission, suitable half-life (of the order 
of a week), lack of extraneous y-radia- 
tion, and the biological characteristics 
of the element. 


Apparatus 

The detectors used are two scintilla- 
tion counters utilizing sodium iodide 
crystals. The crystals, of 1'¢-in. diam- 
eter and 1-in. thickness, are sealed in 
aluminum cans with a glass and O-ring 
They are coupled to RCA 5819 


seal. 


photomultiplier tubes by means of 
short lengths of Lucite, and oil seals 
are made at all interfaces to provide 
Kach de- 
shield of 
thickness, 


shield is 


maximum optical efficiency . 


tector is placed in a lead 
approximately 1! -in. wall 


The the lead 


| 1,-in. in diameter and extends in front 


aperture in 
of the crystal an equal distance. A 
simplified diagram of the detector is 
shown in Fig. 1. 

The two detectors are mounted col- 
linearly on a movable platform (Figs. 2 
and 3). The patient’s head is placed 
between the that are 
located The 
movable platform is connected to a 


Lucite grids 


between the detectors 
synchronous motor so that it travels 
with constant velocity. At each end 
of its excursion, it closes a limit switch 
that reverses its motion and also causes 
the vertical height of the platform to 
Thus, the 


detectors automatically 


decrease by 1 em. two 


scan an area 
on the Lucite grid that can be adjusted 
by the positions of the limit switches. 
Connected to the movable platform 
by means of an arm ‘s a solenoid that 
moves over the surface of a piece of 


paper attached to a fixed board, dupli- 
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| Inte ating 
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printer discriminotor Pulses from the two discriminators 
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B follower discriminator ulse shape rinter . 
ste 5 - : ccna from one detector and negative pulses 


from the second. These pulses are fed 














FIG. 4. Set-up of electrical apparatus associated with positron scanning circuit : 
ond unbalance circuit through diode couplers to a capacitor. 


Thus, if the average counting rate of 





the two detectors is the same, the volt- 


age on the capacitor will remain zero. 


| 





If an unbalance occurs, the capacitor 





will be charged in either a positive o1 


negative direction; and when the capac- 





itor reaches a preset positive or nega- 
tive value, a voltmeter circuit actuates 








one of two relays set for +20 volts and 





20 volts, respectively. The positive 
relay actuates the positive solenoid, 


and the negative relay the negative 


solenoid of the unbalance printer, and 


e@ from Axis (cm) 


both reset the capacitor to zero voltage. 


one 
one 





The two solenoids print a slightly 


st 





different symbol so that the direction 


7 
U 





and magnitude of the unbalance can be 


determined from the resultant scan 





A block diagram of the electronic 





apparatus is shown in Fig. 4 
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Results 











Figure 5 presents the coincidence 


FIG. 5. Coincidence sensitivity distribution in air of As’* point source. Each isosen- sensitivity distribution in air of a 


sitivity curve, based on unity at the center, indicates counting rate if source is placed 
anywhere on that line is presumably identical for all positron- 
emitting isotopes. Numerical values 


point source of As**, The distribution 


I 
represent the sensitivity relative to 


100% at the center of the array. The 
distance between the front surfaces of 
the crystals is 27 cm. It can be seen 
that the isosensitivity curves approxi- 
mate concentric tubes between the 
two detectors, and the sensitivity drops 
off rapidly to negligible values as the 
outer edge of the detector is reached. 
Calculation of sensitivity distribu- 
tion. If the crystals are assumed to be 
uniformly sensitive to all radiation 
striking the area of 1!9-cm diameter 
located on a plane through the center of 
the crystal, the theoretical sensitivity 
distribution can be easily calculated. 
Figure 6 shows a sketch of the two 
planes with the prescribed areas. If 
one constructs on plane I the image of 





the circle on plane IL projected through 


) — . eae 8 ~ en 
FIG. 6. Diagram of coincidence array showing sensitive areas on planes | and II, point P, where the activity is located, 


and coincidence sensitivity for point source at P 
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the shaded area representing the super- 





position of the two circles on plane I 
represents the probability that the two 
annihilation quanta will strike the two 
areas. The fraction of 
at P resulting in quanta 


sensitive an- 
nihilations 
striking the two areas is given by the 
ratio of the shaded area on plane I to 
the total area of a sphere about P of 
radius (a-x). As all angles are small, 
it is permissible to assume that both 
areas on plane I are circles, and there- 
fore the calculation may be readily 
performed. 

Figure 7 shows the theoretical and 
experimental sensitivity distribution of 
a point source moved along the Y-axis 
of the a point equidistant 
between the two detectors. It can be 
seen that the observed sensitivity is 


array at 


less than the theoretical sensitivity at 
large } 
decreased 
the edge 
Figure 8 


values, presumably due to 


efficiency of the crystal at 
the observed 
and theoretical sensitivity distribution 


represents 


as a point source of positron-emitting 
moved on the axis of the 
the 
The simple geometrical theory breaks 


material is 


array towards one of detectors. 


down entirely in explaining the dis- 
tribution along the axis. The reason 
for this is not immediately apparent, 
but it undoubtedly results from non- 
uniform sensitivity of the crystal and 
possibly from seattering from the lead 
mentioned 


apertures It might be 


that both these anomalies are = ad- 


vantageous in the present application 


as the first tends to make the sensitive 
tubs 
tends to 


more precise, while the second 


make the 
at all points between the two 


sensitivity more 
unvtiorm 
detectors 

Figure 9 the single- 
the 
moved along the axis from the center 
the detectors. 


ment with theory is excellent, and the 


represents 


channel sensitivity as source is 


to one ol The agree- 
marked inverse-square effect suggests 
the use of the single-channel counts as 
a measure of activity asymmetry be- 
tween the two detectors. 

Scattering and absorption. The 
effect of scattering and absorption of 
radiation is represented by Fig. 10. 
The source is moved transverse to the 
axis of the array at the center, and 
various absorbing and scattering media 
around it. All the 


sorbers decrease the coincidence count- 


are placed ab- 
ing rate, but do not materially affect 
the resolution, as indicated by the half- 
intensity point. 
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FIG. 7. Sensitivity distribution of positron- 
emitting point source moved from the axis 
at a point equidistant from two detectors 
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FIG. 8. Sensitivity distribution for point 
source moved on the axis of the array from 
the center towards one of the counters 
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FIG. 9. Single-channel sensitivity distribu- 
tion for source on the axis of the array 


an 
This is 


surrounding the source 


confirmed by experiments 
beakers 
The 


observed decrease in intensity corre- 


with 


of water of various diameters. 


sponds to the total absorption coeffi- 
cient in water rather then the Compton 
photoelectric coeth- 


absorption and 


cients only. 


It appears, therefore, that virtually 
all interactions of either of the quanta 
results in the loss of the coincidence 
count. This is of extreme importance 
in the present application because the 
primary limitation of 
external localization is the seattering 
of radiation within the object under 


resolution in 


study. Figure 11 similar 


data on variation of the single-channel 


presents 


counting rate as various absorbers are 
placed around the source. 

The linearity of the single-channel 
and coincidence counts is represented 
in Fig. 12. The single-channel counts 
are linear to well above 100,000 epm, 
whereas coincidence counts are linear 
to at 10,000 cpm. 
single-channel counts of the order of 
100,000 epm are commonly encoun- 
tered, but the coincidence counts are 


least In practice, 


usually a few hundred epm. 
If one is extended 


source of positron-containing material 


studying an 


rather then a point source at the center, 
which is the case in Fig. 12, the indi- 
vidual detectors see a much larger 
source than the coincidence detector. 
Whereas the diameter of the sensitive 
tube for coincidence counts is of the 


order of 1.5 em, the single-channel 


detectors see a region of 4 to 5 em 


diameter. This decrease in intensity 
is a fundamental disadvantage to an 
increase in resolution, and any instru- 
ment must be a compromise between 
these two factors. 
Spurious coincidences. 


coincidences arise from two sources: the 


Spurious 


finite resolving time of the coincidence 
circuit, and the simultaneous emission 
of y-rays and annihilation radiation in 
the decay scheme of many isotopes. 
To ascertain the magnitude of these 
effects, 
of No disintegrations per 
located at the the 
Let ®, Me... Pru Pe, 
k,, ke be the fraction of disinte- 


grations occurring by 


consider again a point source 
minute 
center ol array. 


and 


negatron emis- 
sion, positron emission, and A-capture, 
and let Qnai. . be the 
number of y-rays accompanying each 
Also let g 
the fractional area subtended by one 
the 
same for all y-rays and annihilation 


respect ively, 


disintegration. represent 


detector, which will be assumed 
radiation, and ¢, the absolute efficiency 
of the detector. 
counts, Nas the 


counts; N,,7, the spurious coincidence 


The single-channel 
“true” coincidence 
counts resulting from the finite resolv- 


Fk and those resulting 
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FIG. 10. Scattering and absorption effect of various 
materials on coincidence sensitivity distribution 


from simultaneous Naa", 


will be given by 


y-e mission, 


Ny = Noge[pi(2 + Qpi) 4 
+ MQ n1 - kiQe1 
+ 
= Nge*|pi + po ° 
, er is 
TT (Nge){pi(2 + Qy) 4 


+ MOQn) + 


= Nog*e*[pil(Qpi? + 3Qp1 
fees (Qui? 
4+ +:+-> + ki (Qe? 


+ 


where all counting rates and No» are in 
If the factors 
T 


epm and 7 is in seconds. 
in brackets are defined as A,, Ay, 
K,,®, K4,*, the coincidence rates can 
the single- 


be written in terms of 


channel rate 


60 
kK 


mw A 


geN 
For the point source at the center, some 
of the y coincidence, \ 

simultaneously the 
cidence, Ny, 7. However, 
sidering extended sources, 
the 


coincidence Is 


~~ WZ ill occul 


with true coin- 
when con- 
this effect 
negligible as effective 
volume YY 
larger than that for true coincidences. 


The data on Fig. 12 were obtained 
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will be 


for much 
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Distance from Axis (cm) 








FIG, 11. 


this 
isotope, the following constants apply 
(15) 


with a point source of As74, For 


0.03 
().25 
0.17 
0.16 
0.39 


Q, =0 
Qe 
Qni 
Ono 
Qe 


| em 


YY 


K.,.,9 


YY 


0.60 Mev 


Ea2 
E, = 


0.63 
0.60 


1.36, 0.28, K,,® = 1.28 


0.50 


E is the energy of the associated y-ray. 
The geometrical efficiency, g, is calcu- 
lated to be 3.65 X 107%. The detector 
efficiency, €, may be calculated either 
from the absolute over-all sensitivity 
or from the ratio of coincidence counts 
From Fig. 


to single-channel counts. 


12, the single channel and coincidence 
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FIG. 12. Linearity of single-channel and 
coincidence counts from As‘* sources placed 
at the center of the array 


Effect of scattering and absorption on single- 
channel sensitivity distribution 


and 535 
Thus 


are 5,350 


respectively. 


rates 


As", 


counting 


cpm / mc 


5,350 


3.7 xX 10° 60 « 3.65 « 107% x 


535 X& 1.36 


0.28 


().49 


5,350 x 


giving good agreement. 

For a ty pical single-channel count ing 
100,000 epm and 
time of 0.33 usec, the following coin- 


rate ol a resolving 


cidence rates would be observed 


10,000 epm 
110 epm 


N yy? 
Nyi* 
Nyy? = 64 cpm 


If the point source is moved from the 
center, the true coincidence rate will 
decrease according to the distribution 
of Fig. 5. Equation 7, equating the 
resolving-time coincidence rate to the 
single-channel rates, is valid under all 
conditions if N,? is replaced by Ny, X 
Ny, and the decrease in N,,# will be 
much less than that of N,,7. The y 
will decrease at a 
rate. In the 


source of 


coincidence also 


much lower case of a 
extended 
activity, N,,7, N,,®, 


may be considered to vary as the 


large positron- 


emitting and 
N44 
volume enclosed within the sensitive 
region of Fig. 5, the volume seen by 
each detector, and the volume seen by 
both detectors, respectively. 


From the preceding discussion, sev- 
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eral general conclusions may be drawn: 

1. Increasing the amount of activity 
in an extended source beyond a certain 
value decreases the resolution because 
N,,® varies as No*, whereas N,,7 
varies 4s N o. 

2. Decreasing the resolving time, 7, 
will not completely eliminate spurious 
coincidences because of the factor V,,%. 

3. Both the resolution and y coin- 
V,," and 
broad distribution, tending to produce 
the 


Thus, a sharp 


cidence N,,%, will have a 


a uniform background to true 


coincidence pattern. 
discontinuity in isotope content within 
anextended region will still be apparent 


from the coincidence scan. 


Example of Technique 


To illustrate the possibilities of this 
technique, Fig. 13 presents the coinci- 
dence scan and unbalance scan of a 


patient who showed a regrowth of 


tumor beneath an area of previous 


resection. The site of the previous 
tumor is indicated by the indentation 
which resulted from 
The 


scan of a normal patient shows a fairly 


in skull outline, 
the absence of the bone flap. 


uniform distribution over most of the 
head with an increase over the muscle 
tissue of the face. 
this effect, 


dense region below and in back of the 


Figure 13a shows 
and in addition shows a 
original site, which indicates regrowth. 
Figure 13b shows a marked unbalance 
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Coincidence scan (a) of patient showing recurrence of tumor under 


previous operation site, and unbalance scan (b) showing asymmetry to the left 


left lines) this 


The scattering of curved lines 


to the 
region. 
(right unbalance) over the rest of the 


(straight ove! 


region results from slight asymmetry in 
positioning the head. The two charts 
give fairly complete information on the 
location and extent of the tumorous 
region. 

The data was of crucial value in the 
management of the patient, because 
there were neither clinical symptoms 
nor signs of the intracranial recurrence 
of the meningiomatous tumor shown in 
the scan. The patient had reentered 
the hospital for repair of the cranial 
defect; and if this harmless, painless 
diagnostic study had been omitted, the 
additional 
overlooked. 


tumor might have been 


- ” * 
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son of the Massachusetts Institute of Tech- 
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Kenneth Perry of the 
Computation designed 


Thanks are due to the entire cyclo- 
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Dr. Herbert and Mr. Henry 
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on toxicity and biological ¢ haracteristics of the 
isotopes used, and Dr. Leland Brannon has 
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THALLIUM-204 


AS A STANDARD FOR RADIOASSAYS 


Mixtures of beta-emitting isotopes are difficult to assay by 


existing methods. 


With the simpler technique described here, thallium-204 


can be used as a comparative standard with no loss in accuracy 


By S. A. REYNOLDS and W. A. 
BROOKSBANK Jr. 

Analytical Chemistry Division 
Oak Ridge National Laboratory* 
Oak Ridge, Tennessee 


THE PROBLEM OF ASSAYING total beta 
activity of a mixture of nuclides has 
proved difficult, especially when the 


activity level is low. Such mixtures 
are often encountered in aqueous radio 
active wastes, and this type of assay 
will be needed more frequently as the 
use of radioisotopes becomes more gen- 
eral, This article proposes thallium 
204 as a suitable standard and considers 
techniques for its use. Formal adop- 
tion of Tl** standards by the National 
Research Council Subcommittee on 
Beta- and Gamma-Ray Measurements 
and Standards has been deferred until 


extensive demand for them arises (/). 


Present Methods 


Some investigators have employed 
“absolute beta counting” (2, 3) 
with 
backscatter, ete., 


mentally for the instruments and tech- 


corrections for self-absorption, 


determined experi- 


This has been char- 
acteristic of the work of Healy (4), 
McEwen (4), and McKay and Walton 
(6). The 


cuss the assay problems in consider- 


niques employed. 


last-named authors dis- 


able detail. Self-scattering and self- 
absorption are treated by Nervik and 
Stevenson (7). 
Standardization of counting yield 
factors by use of nuclides of known 
beta energies and disintegration rates 
was reported by Cowan and Nehemias 
(8). 
tains only one radioactive species, a 


Obviously, if the sample con- 


* Operated for the Atomic Energy Com 
mission by Union Carbide and Carbon 
Corp. 
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standard of that nuclide or a similar 


used for calibration in 
The National 
Bureau of Standards supplies excellent 
solution standards of I['%!, P82, Co® 
C'4#, Pb*!*-Bi?, and Ra?*®, 


;mmons and Lauderdale (9) devised 


one can be 


assay of the unknown. 


1 method involving modified absolute 


beta counting in which the ‘mean 


energy”’ of a mixture of beta emitters 
is estimated by counting with and with- 
aluminum absorber, and the 


rate of the 


out an 

apparent disintegration 
mixture then determined from an em- 
The 


same investigators developed an in- 


pirical energy-efficiency curve. 
genious device utilizing collection of 
radioelements on = an ion-exchanger 


(10), which can be used for continuous 





TABLE 1—Thallium-204 Assays 


yc 

Organization Counter type x 10%) 

ORNL Iend-window G-M, 1.02 

ir prop. 

NBS tr prop. 1.00 
Site “A” End-window G-M_ 0.91 
Site “‘B” 2 prop. 0.90 
mte"C” De prop. 1.04 
Site “D” 2x prop. 0.95 

Average 0.97 
Mean deviation 0.05 





TABLE 2—- Mixed-Fission-Product Sam- 

ple Composition 
Activity > of total 

Celttpris4 

Sr. y 9 

Zr-Nb*% 

Cs}8 


Ru!*-Rh '% 





monitoring or for assay of very large 


samples of low activity. 


Suitability of Thallium-204 


Thallium-204 has been proposed (1/1) 


as a comparative standard for the 
radioassay of mixtures of nuclides. It 
meets criteria for standards, including 
radiochemical purity, sufficient supply, 
reasonably long and well-known half- 
life, known particle and photon en- 
and well-established decay 
12). 


Thallium-204 can easily be prepared 


ergies, 


a4 


scheme 


in high purity and adequate yield by 
thallium 
purification of 


neutron bombardment of 
chemical 
the product The cross sec- 
tion is about 2.4 (13); this 


makes the Tl*" activity high compared 


nitrate and 
atomic 


barns 


to that induced in trace impurities, and 
thallium characteristic 


enough to make purification simple. 


chemistry is 


The half-life has been reported to be 
(14, 15). Determinations 
progress at the Na- 

Standards (H. H. 
ORNL. 
scheme consists of approximately 98% 
of 0.77-Mev beta (16, 17) 
and 2% A-capture (17, 18) No elec- 
tromagnetic radiation except mercury 
X-rays has been found. The disinte- 
gration rate of a T1*°* solution can be 
(19) or 
tech- 
From the summary of 


2.7 vears 
are currently in 
tional Bureau of 


Seliger) and at The decay 


radiation 


established by 4m counting 


other absolute beta counting 


niques (2, 8). 
the results obtained by several labora- 
tories in assay of a dilute Tl*°* sample 
(Table 1), it that T1*°4 
fulfills well the criteria for a standard. 

The 


mates the average of a reasonably old 


is apparent 
beta energy of Tl*"* approxi- 


fission-product mixture, the most com- 
mon type of artificial radioactive ma- 
encountered. This 
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of thallium. All results were within 


Comparison of Beta Determinations and Evaluation of Standard the probable errors of the counting 


TABLE 3 


a ~ determinations. 
Analytical results (uwe/em® XK 10%) 


> Comparisons 


Method* Instrumentt Usual method Tl standard 


Site 5 F 
Samples of the composition shown 


ORNL Samples prepared from Various 0.92 O4 in Table 2, but at an activity level of 


‘ 


10-3 we/ml, were sent to various AEC 
installations and to the National Bu- 


conc. stocks 
Cal. with Tl standard 
Same 


G-M 
G-M 
WP 
G-M 
G-M 
G-M 80 
WP 85 


AE 
AE 
AE 
Ak 


reau of Standards. A small amount 

Same 
ABC—RaDE Geom. 
AE Cal. with Tl standard 
AE Simplified ABC 


ALC 2x counter; corr. for back- 


of thallium was sent with the unknown, 
and participants in the ‘“intercheck” 
program were asked to assay the un- 
known by comparison with this stand- 


scatter and self abs. 
AE Same 
AEC-9 


NBS 


Same 
tr: corr. for absorption 


WP 64 
WP 93 


99 


Average 85 
Mean deviation O08 


* ABC 
+ G-M 


absolute beta counting. 
end-window G-M counter; 


WP = 


windowless proportional counter. 





also one that may reasonably be ex- 
pected to be typical of other general 
Another fact 
note is that a typical counter will show 


mixtures worthy of 


essentially a flat region in its energy- 
curve above the Tl** beta 
this 
an approximate standard for higher- 


efficiency 
energy. Thus nuclide serves as 
energy beta emitters. 

The question of chemical stability 
of a very dilute thallium solution has 
been raised. While a complete answer 
is not available, investigations at ORNL 
indicate that thallous 
1 M nitric acid 
A polarographic standard 
concentration of 10~4 
M appears to be stable indefinitely 
20). A solution of T1*°* was carefully 
then after 15 
the indicated a 


half-life of 2.7 years. 


and elsewhere 
nitrate solution in 0.1 
is stable 


solution at a 


assayed re-ussayed 


months, and results 


Techniques 


Assays of active liquid wastes, river 
water, etc., are made by evaporating 
and counting the unknown sample, 
then comparing the counting rate with 
that of a known amount of thallium in 
a source of equivalent solid content. 
It has been suggested by B. F. Rider 
of Knolls Atomie Power Laboratory 
and the authors that identical quanti- 
ties of thallium could be incorporated 
in samples of varying solid contents, 
thus collecting self-absorption data for 
the standard. The user simply weighs 
the planchet containing the evaporated 
unknown to obtain solid content, and 
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uses the self-absorption curve to obtain 
the counting rate of a known quantity 
of thallium under the same conditions, 
The following equations apply 


a ‘mp(X) = 
dpm(X) as Tl aol dpm(TI) 


epm(TI) 
dpm(X)/ml as TI 
2.22 x 10° 
dpm(X) = the disintegration 
rate of the unknown, and dpm(TI) = 
disintegration rate of T1*°* added, ete. 
The results are valid if a beta counter 
No self-ab- 


sorption, backscatter and window 


mc ml as Tl 


where 


is used. corrections for 
ab- 
sorption need be made, since these are 
all included in the observed yield. 

A standard addition method can be 
employed. Two aliquots of unknown 
taken; 
counted as 


are one is evaporated and 
the other is 


added a known amount of thallium, 


usual. To 


and it is evaporated and counted in the 
same way. The difference in count- 
ing rates is equivalent to the counting 
rate of the known amount of thallium. 

Solution counting could be employed 
in either assay method if the activity 
in the unknown is high enough. 

A limited amount of work has been 
done using thallium as a standard. A 
solution of the composition given in 
Table 2 was prepared by dilution of 
stock tracers that had been standard- 
ized by coincidence counting (21) or 
absolute beta counting. The activity 
0.92 X 10° ywe/ml, and total 
solids ranged from 400 to 30,000 ppm. 
The beta activity was then determined 


was 


by comparison with a known amount 


ard, as well as by their usual methods. 
Results are summarized in Table 3 


Stehney (22) of Argonne National 


Laboratory has found that even for 
thick samples (as muchas 100 mg 
em?), use of a thallium standard gives 
results agreeing with the true disinte- 


gration rate within a factor of two. 


He suggests self-absorption corrections 
on standard and unknown samples, ob- 
taining the apparent absorption coef- 
ficient for the betas from the unknown 
by observation of their attenuation in 


an aluminum absorber. 
* * * 


Comments and criticisms will be welcome; 


these should be addressed to the authors 
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Preparation and 


Performance of 


Efficient Plastic 
Scintillators 


Easily fabricated scintillators can be synthesized by polymerization of styrene 


and vinylstyrene solutions of organic fluors. 


Scintillation decay time is 


8 < 10° sec or less; pulse height is comparable to that of fast organic crystals 


By WARREN L. BUCK and 
ROBERT K. SWANK 
Instrument Research 

and Development Division 
Argonne National Laboratory 


Lemont, Illinois 


INVESTIGATIONS AT THIS LABORATORY 
of solid solutions of organic fluors in 
polystyrene or in polyvinyltoluene 
were stimulated by earlier reports on 
scintillators of this type. Our studies 
are aimed at finding improved formula- 
tions and techniques of preparation, at 
obtaining more complete data on per- 
formance, better 
understanding of the scintillation proc- 
ess in such The 
paper deals with the first two of these 


and at gaining a 


materials. present 


objectives; a discussion of the third 
will be published separately (1). 
Technique of Preparation 

Plastic scintillators have reportedly 


48 


different 
techniques, including mixing of a fluor 


been prepared by several 
into molten plastic polymer (2), mold- 
ing of polymer-fluor mixtures under 
heat and pressure (3, 4), and polymer- 
ization of liquid monomer-fluor solu- 
4-12). The present investi- 
restricted to the last of 
these techniques, since it appears to 


tions (2, 
gation was 
offer the best possibility for achieving 
a high degree of purity and homo- 
geneity in the final product. 
Purification. Preliminary tests with 
various polystyrene scintillators showed 
a marked dependence of the scintilla- 
tion pulse size upon the purity and 
the used. It 
was also found that the use of benzoyl! 


freshness of monomer 
peroxide to promote polymerization 
resulted in inferior scintillators, as did 
failure to remove and exclude air from 
the solution being polymerized. It is 
known that styrene and, presumably, 
vinyltoluene are quite susceptible to 


oxidation (13); the resulting products 
apparently act to absorb or quench 
fluorescence. 

The monomers used in this investi- 
were N-99 styrene and 
Q-783 vinyltoluene, the latter 
being a mixture of the para and meta 


gation Dow 


Dow 
isomers. These commercial monomers 
are further purified, immediately be- 
fore use, by repeated vacuum distilla- 
the 
vinyltoluene isomers is attempted. At 
a pressure of 10 mm of Hg, styrene 
distills at about 31° C and vinyltoluene 
50° C. 


the monomers at 


tion, although no separation of 


The transparency of 
3,200 A has 
found to be a convenient measure of 


at about 
been 


the effectiveness of purification. 

The commercially obtained organic 
fluors all of a 
specially purified grade suitable for the 


used as solutes are 
growing of scintillation crystals and are 
used without additional purification. 
No polymerization promoters, plasti- 
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FIG. 1. 


and sealed prior to thermal polymerization 


cizers, or mold-release agents are 

employed 
Polymerization. 

out in Pyrex glass vials of the 


desired dimensions provided 


This process is car- 
ried 
with a 
filling stem about 6 in. long and 3¢ in. 
thermal 
the 

c 


is made about 15% 


imete! To allow for 
the 
vial 


greater than that of the solution to be 


n «al 


expansion of solution, vol- 


ume of this 
DOL merized. 

The desired volume of freshly dis- 
to the 
the 


fluor has previously been weighed, and 


tilled monomer is transferred 


polymerization vial, into which 


iir is then exhausted from the vial by 
s of a mechanical vacuum pump. 
ite freezing and thawing of the 
mer during this pumping process 
v used to facilitate removal of 
ed air: this cooling of the mono- 
so minimizes loss due to evapora- 
The 
under vacuum and 


boiling. vial is finally 
d off (Fig. 1 
na thermostatically controlled 
it] When the 


ined the temperature of the bath 


sample has 


il should be removed momen- 


and shaken vigorously to ensure 
complete solution of the fluor; this may 
be repeated if necessary. 
the bath tem- 


Selection ot propel 
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In the preparation of plastic scintillators, glass vials con- 
taining organic fluors in a liquid plastic monomer are degassed 


FIG. 2. 


difficulties 
(8). On the one hand, some of the 
better fluors possess limited 
solubility in the used, so 
that a fairly high temperature may be 


perature presents certain 
rather 


monomers 


required to dissolve and maintain the 


desired concentration. Of more con- 
cern, however, are the facts (1) that the 
polymerization is an exothermic reac- 
that 


partially 


tion, and (2) the solution is, at 


one stage, a polymerized 
viscous liquid or gel having very low 


The 


bath temperature 


thermal conductivity. result of 
an excessively high 
reaction, with 


For 


nan oil bath is 


“run-away ” 
bubble 


this reason, heating 


may be a 
boiling and formation. 
preferable to heating In an oven, since 
the bath affords bette: 
Also, 


stvrene, since the 


heat transfer. 
better than 


former has a higher 


vinvitoluene Is 


boiling point 
In practice it has been found that an 
115-120° C is 


safe for vinyltoluene solutions in long 


initial temperature of 


cylindrical vials up to about 3 in. in 
diameter, This temperature dissolves 
and maintains the optimum concentra- 
tion of any of the better fluors tested 
except quaterphenyl. Maximum safe 
temperatures for the polymerization of 


styrene appear to be somewhat lower 


in.-long cylinder and 
photomultiplier tube 


Three-inch-diameter polyvinyltoluene scintillators 6'4- 


\4-in.-thick disk shown with RCA-5819 


than for vinyltoluene (8, 13). The use 
of vials of larger diameter may necessi- 
tate lower initial temperatures and, in 
some cases, a reduction of fluor con- 
centration below the optimum value. 
With a 
the 


only a negligible effect upon the poly- 


few unimportant exceptions, 


dissolved fluor appears to have 


merization reaction. (See, however, 
refs. 7 and 12.) 

After 
temperature, the bath may safely be 


raised to about 135° C for the duration 


about one day at the above 


of polymerization. This decreases the 
total time required and also tends to 
redissolve any fluor ervstals which may 
be present. Although one or two days 
under these conditions usually yields a 


solid product, samples are ordinarily 


heated for a total of seven days, since 


tests have shown that it is necessary to 
reduce the content of residual monomer 
toa very low value to secure maximum 
light output and long-term stability 

At the 


period, the bath temper 


end of the polymerization 

iture is reduced 

3° C and held 

12 hr to allow 
The 


and the 


very slowly to about 7: 
at this value for at least 
annealing of the plasti vial is 
then removed from the bath 
broken off. The re- 


mainder is immersed in a large 


filling stem is 


volume 
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FIG. 3. 
and in polyvinyltoluene 


FIG. 4. 


manufacturer 


of heated to the 
annealing temperature and is allowed 
to cool until the plastic shrinks and 
separates from the glass vial. The 
resulting casting, completely 
cool, may be machined and _ polished 
by the methods ordinarily 


polystyrene and other thermoplastics. 


water previously 


when 


used for 
slow 
to 
avoid formation of ‘vacuum bubbles” 
and to 
may 


It must be emphasized that 
cooling of the sample is essential 


or voids prevent internal 


cause cracking or 
When a casting 


stresses that 
crazing of the plastic. 
of specified length is to be obtained, 
allowance must be made for the facts 
(1) that the volume shrinkage during 
polymerization — is 15% for 
styrene and only slightly less for vinyl- 
toluene (13), and (2) that contraction 
of the casting during cooling results in 
a coneave top surface that usually must 


about 


be machined off. 


Performance Characteristics 
Characteristics to be considered in 
the selection of a scintillator are pulse 
height, internal absorption of fluores- 
cence, and scintillation decay time. 
Pulse height. deter- 
minations are 
scintillator samples ! 4; in. in diameter 
and 44 in. long, with an RCA-5819 
photomultiplier, a linear pulse ampli- 
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Pulse-height 


made on cylindrical 


Pulse height vs concentration for solid solutions in polystyrene 


Fluorescence spectra of polystyrene solid solutions 
with ultraviolet excitation together with the nominal spectral 
sensitivity characteristic for the RCA-5819 as supplied by the 


if I ! T | 
1,4-dipheny!-!,3-butadiene 
in polystyrene 
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fier, and a variable-bias discriminator 


circuit. A polyvinyltoluene cylinder 
and the photomultiplier are shown in 
Fig. 2. 

Scintillations are excited by the beta 
particles from uranium foil; the alphas 
and very-low-energy betas are filtered 
out by a 0.010-in. polished aluminum 
reflector. The scintillator is attached 
by a film of silicone oil to a Lucite 
“light-piper,”’ '4 in. in length, which is 
to the 
the photomultiplier. The physical ar- 
reflector, 


in turn bonded window of 


rangement ofl scin- 


tillator, and photomultiplier is 


source, 
care- 
fully duplicated for each measurement, 
as is the gain of the photomultiplier. 
For each scintillator tested, the pulse 
height is determined from the bias and 
to 
count a certain arbitrary fraction (ap- 


amplifier gain settings required 
proximately one-half) of the beta par- 


the All 


pulse heights have been expressed as 


ticles entering scintillator. 
fractions of the value obtained under 
identical conditions with a high-quality 
anthracene crystal of the same dimen- 
sions. The time constant of the photo- 
multiplier anode circuit is sufficiently 
long (~10~6 see) so that differences in 
the relatively short decay times of these 
scintillators do not affect the pulse- 
height The 
ducibility of pulse heights measured by 


determinations. repro- 


this method is usually within +1%. 

Figure 3 shows the variation of pulse 
height fluor 
several different polystyrene and poly- 
vinyltoluene solid solutions. It will be 


noted that, in the case of solutions con- 


with concentration for 


taining p-terphenyl, the concentration 
may be varied over a comparatively 
little 
addition 


with change in 
In to the 


types shown, polystyrene solutions of 


wide range 


pulse height. 


biphenyl, naphthalene, 1,4-diphenyl- 
1,3-butadiene, 1,6-diphenyl-1,3,5-hexa- 
triene, tetraphenylethylene, diphenyl- 
acetylene, and 1,1,4,4-tetraphenyl-1,4- 
butanediol have been investigated and 
found to be inferior to the better types 
shown in Fig. 3. Quaterphenyl ap- 
pears to be a promising solute except 
for its very low solubility. 

The measured values of pulse height 
for a given type of scintillator are, of 
course, influenced by the sensitivity of 
the photomultiplier for light at the 
of that 
Figure 4 shows 
several 


wavelengths of fluorescence 
particular scintillator. 
the 
different plastic scintillators, together 
with the nominal spectral sensitivity 
characteristic for the RCA-5819 photo- 


(See also refs. 7 and 12.) 


fluorescence spectra for 


multiplier. 
The data on fluorescence were obtained 
from Eastman 
103-0 plates in a small Gaertner quartz 
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exposures made on 





spectrograph, using 1 -in. thicknesses 
of the plastics excited (from the side 
the spectrograph) by the 
ultraviolet radiation from a_ filtered 
G. E. 4-watt germicidal lamp. Only 
the general features of the fluorescence 
are indicated in Fig. 4, no attempt 
having been made to reproduce the 
finer details of the spectra. It should 
be noted that previous investigations 


opposite 


have shown the fluorescence spectra 
from organic scintillators to be essen- 
tially independent of the type of excita- 
tion (14). 

It is apparent that the fluorescence 
scintillators containing 
as the only solute is at 
wavelengths too short to be detected 


from plastic 


p-te1 pheny l 


with maximum efficiency by the RCA- 
5819. However, in spite of this, such 
scintillators give relatively large pulse 
heights with this photomultiplier. 
Kallman Furst (14) 
ported that a trace of diphenylhexa- 
triene added to liquid solution scintil- 


and have re- 


lators containing p-terphenyl increases 
the pulse height when using the RCA- 
5819, apparently by absorbing the 
terphenyl fluorescence and reemitting 
it at more 
lengths. In the 
plastic scintillators prepared by the 
addition of 


longer, favorable wave- 


case of terphenyl- 


method described here, 
diphenylhexatriene proved ineffective, 
presumably due to a chemical reaction* 


that diphenyl- 


polyenes, 


suggested 
similar 


been 


It has 
hexatriene may 


vinyl- 


and 
erize with the styrene or 
rhe interruption — of 
conjugation in the polyene chain may ex- 
shift of the fluorescence 
wavelengths observed with 


copoly! 
toluene resulting 
plain the large 
toward shorter 
systems (7). 


diphenylhexatriene-polymer 


However, evidence that such copolymeriza- 
tion does not occur in the case of various 
phen ubstituted butadienes is presented 


by Pichat, et al. (12). 


or decomposition of the latter fluor 
during the polymerization. However, 
the addition of about 0.02% (by 
weight) of 1,1,4,4-tetraphenyl-1,3-buta- 
diene the desired 
result, increasing the pulse height ob- 


does accomplish 
tained from terphenyl-plastices by about 
40%. Alternatively, addition of about 
0.2% of quaterpheny! results in nearly 

Larger con- 
indicated are 


as great improvement. 
centrations than 
less effective, presumably due to self- 


those 


quenching or absorption by the second- 
ary solute. 

Specifically, a polyvinyltoluene scin- 
tillator containing 4% of p-terphenyl 
and 0.02% of tetraphenylbutadiene 
gives a pulse height of about 0.47 rela- 
The 
such a 
the 
from one containing only 


tive to the anthracene crystal. 


fluorescence spectrum from 


plastic scintillator is essentially 
same 4s 
tetraphenylbutadiene. 

Figure 5 shows the pulse-height dis- 
tributions from the standard anthra- 
cene crystal and froma polyvinyltoluene 
scintillator of the above composition, 
using a Cs!*? source and an RCA-5819 
anode circuit 
time constant The ratio 
of pulse heights at the 624-kev internal 
conversion electron peaks is about 0.45. 

All of the pulse-height measurements 


photomultiplier with 


~10°° see. 


mentioned thus far refer only to excita- 
tion by beta particles of moderately 
high energy. It is well known that 
organic scintillators in general yield a 
smaller light output per unit energy 
for very-low-energy beta particles or 
for other with high 


particles very 


specific energy loss, and the plastic 
scintillators appear to offer no excep- 
tion to this rule. For example, meas- 
urement of the pulses produced by 


5-Mevy alpha particles indicates that a 


terphenyl-polystyrene scintillator gives 
the same ratio of pulse heights for 
alpha particles compared to beta par- 
ticles as is obtained with an anthracene 
crystal. 

Internal absorption of fluorescence. 
The transparency of a scintillator to its 
own fluorescence is of importance, espe- 
cially when large volumes or thick- 
are used. Various degrees of 
internal absorption of the fluorescence 


nesses 
in polystyrene scintillators, particu- 
larly those containing p-terphenyl, have 
been reported (8, 9, 11, 12). 

It is not surprising that such absorp- 
tion may be found, since polystyrene 
itself may show considerable absorp- 
tivity for light at the wavelengths of 
terpheny! fluorescence unless prepared 
from very pure monomer under condi- 
tions that preclude oxidation, Even 
when so prepared, subsequent slow 
oxidation of residual monomer remain- 
ing in incompletely polymerized sam- 
ples could lead to considerable absorp- 
tion at these wavelengths in an aged 
specimen (/2, 13). In addition, the 
that the 


a part of its own 


possibility exists dissolved 
fluor 
fluorescence (12). 


An indication that tetraphenylbuta- 


may reabsorb 


diene exhibits such self-absorption is 
the fact that the 
plastic scintillators containing only a 


fluorescence from 
small fraction of a per cent of this fluor 
1,000 A, while 
that from scintillators containing 1% 
cuts off at 1.200 A, 
difference is upon 


extends down to about 


or more about 


1 
rhis 


visual inspection either of the color of 


also evident 


fluorescence or ol the apparent color 
Whether 


due to 


by transmitted light this 


absorption may actually be 


impurities in the fluor, and the extent 


to which such self-absorbed fluores- 
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Differential puise-height distributions obtained with 
Cs'*’ source and RCA-5819 photomultiplier. 
were cylinders |; in. in diameter and |» in. long 


FIG. 6. 
Both scintillators 


Differential 
Compton electrons produced by Cs'*’ y-rays at three 
positions in a polyvinyltoluene scintillator 


pulse-height distributions due to 


51 





cence re-emitted at longer 


wavelengths, are at present unknown 


may be 


Hither type of absorption should be re- 
duced in terphenyl-plasties containing a 
small amount of tetraphenylbutadiene 
or another efficient wave-length- 
shifter.” 


fluorescence by 


Absorption of the: terphenyl 
the tetraphenylbuta- 
subsequent fluorescence 


diene, and 


at longer wavelengths, prevents its 
reabsorption by the terphenyl or the 
Also the fact that only 


tetra 


solvent plastic. 
a very low concentration of 
phenylbutadiene is present minimizes 
any self-absorption by this solute of its 
own fluorescence. 

A cylindrical plastic scintillator 11 in 
long and 144 in. in diameter, consisting 
of poly vinyltoluene containing 4% 
tetraphenyl- 
(one 


p-terpheny!l and 0.02% 
butadiene, was tested as follows: 
end of the smoothly polished plastic 
cylinder was attached to the window of 
an RCA-5819 


remainder of the 


photomultiplier, the 
seintillator being 
wrapped in highly polished aluminum 
reflector. A colli 


mated beam of Cs'*’ gamma rays was 


foil as a narrow 


passed through the cylinder, normal to 
its axis, at various distances from the 
end. At each position of the gamma 
ray beam, the pulse-height distribution 
of seintillations produced by Compton 
recoil electrons in the scintillator was 
plotted (Fig. 6). The 
that the pulse height for scintillations 
end of the 


results show 


occurring near the far 
cylinder is about 20% less than for 


scintillations oceurring near the end 
adjoining the photomultiplier. Inas 
much as this effect may be attributed 


at least in part, to loss of light by 
multiple reflections from the aluminum 
foil, it is felt that no very 
internal absorption of the 


cintillator 


Serious 
amount of 
fluorescent light by the 
itself is indicated. 


Scintillation decay time. A _ pulsed 


“TL think [the 
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when somebody 
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Stockholm 
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thoughtlessly 
(Commi 
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X-ray technique (16) has been used to 
make preliminary measurements of the 
scintillation decay time for some of the 
hetter 
Polyvinyltoluene or polystyrene scin- 
tillators 


types ol plastic scintillators. 


containing tetraphenylbuta- 


diene alone, or tetraphenylbutadiene 


idded to p-terphenyl, have a decay 
time of about S K 10°% sec, while those 
containing p-terpheny! alone, or qua- 
terpheny! added to p-terphenyl, show 


a decay time <5 X 10 see. 


Discussion 
The 
comparable in pulse height and speed 


best plastic scintillators are 


to the fast organic crystals, such as 
stilbene and diphenylacetylene, and to 
the liquid-solution scintillators, such as 
p-terphenyl in xylene. In other re- 
spects the 


represent something of a 


plastics may be said to 
Compromise 


This 


for example, in regard to 


between these other two types. 
is the case, 
cost and ease of preparation as well as 
in regard to suitable applications. 

The procedure described here for the 
production of plastic scintillators by 
fairly in- 
How- 


it seems not unlikely that present 


polymerization casting 1s 


volved and time consuming 
evel 
methods could be 


industrial adapted 


to the low-cost, large-scale production 
of high-quality, fluor-activated plastics 
in the form of sheets, rods, and molding 
compositions 

For applications requiring scintil- 
lators of intricate shape, or of moder- 
ately large volume or area, the plastics 


Then 


very large volumes are required 


ire clearly suited usefulness 
where 
s open to some doubt, owing to the 
present difficulties of producing really 
large bubble-free castings and to the 
possibility of internal absorption of the 
fluorescence. Various unique applica- 
tions for plastic scintillators may be 


suggested by such features as rugged- 
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\ orway 


Kowarski's dis 


ness, low vapor pressure, excellent elec- 
trical properties, etc. 

The possibility of incorporating ele- 
ments of high atomic number (such as 
Pb and Bi) into plastic scintillators to 
achieve increased counting efficiency 
for gamma rays has been investigated 
by Pichat, et al. (12). Although their 
results were rather discouraging, the 
potential possibilities are so attractive 
that further research along this and 
related lines seems warranted. 
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Gamma-Ray Dosimetry 
with Organic Scintillators 


Calculated anthracene-to-air ratio of energy absorbed per second as a 


Dosage measurements with anthracene crystals show that ‘‘air-equivalence"’ is 


attainable with organic scintillators for 0.2—-3.0 Mev Y-rays. 


Accuracy depends on 


scintillator thickness, secondary-electron equilibrium, and radiation scattering 
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For TYPES other than air 


ionization chambers to have a response 


DETECTOR 


expressible in roentgens, their X- or 
y-ray energy absorption must be pro- 
portional to that of air. 
tain conditions organic scintillators ex- 


Under cer- 


hibit such a behaviour (7). 
investigators (/-3) have 
studied the energy dependence of 


anthracene crystals for X-rays with 


Several 
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energies below 250 kev. In the pres- 


ent investigation, y-ray emitters are 
used to expand the energy range up to 
about 3 Mev. In addition, the effects 
of scintillator thickness, 
electron equilibrium, and scattered ra- 


secondary- 
diation have been studied. 


Theoretical Considerations 

To determine the air-equivalent en- 
ergy range for scintillation materials, 
calculations of the ratio of the energy 
absorbed per second in the scintillation 
material, 7, to the energy absorbed per 
second in air, ), are made. For true 
air equivalence, 7/D must be inde- 
pendent of the incident y-ray energy. 

The energy 
dEr, for an incident y-ray flux of n 
photons/cm?/sec in a material of thick- 


absorbed per second, 


ness dx and area A is 


dE, = nA [o,k, + rE, 


+ K(E, 2mgc”)| dx (1) 


where E, Mev, 
o, = “true”? Compton absorption coef- 


y-ray energy in 


ficient in em™'!, 7 photoelectric at- 


tenuation coefficient in em=', and x 
pair-production attenuation coeflicient 
in em 

For organic scintillators and y-ray 
10 Mey 


energies By < 


‘ ot, 


K(E, — 2m?) < 
and therefore 


dE, —~ nAE,|o, + tldz 
nAEpodx (2) 


where fg = 0 + T. 

If no is the number of photons/cm?/ 
sec incident on the surface of the ma- 
terial, the number of photons present 
at any depth, z cm inside the material, 
is given by 

noe ¥o* (3) 


where fo = G4 + GO, The 
total linear attenuation coefficient is 
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+ T + «. 





used here since the probability of mul- 
tiple scattering is small within a few 
grams of scintillation materia! 

The total energy absorbed per second 
in a medium of thickness A and volume 
(Ah) follows from kqs 


[’ (4) dz 
Jo dr 


NoptallhA | 


2 and 3 as 


l—-e | 
woh 


Finally the ratio, 7/D, of the energy 


absorbed per second In an organic 


second 


where (ng); is the number of photons 


em?/see of energy (£,); incident on 
the surface of the detector. 

For anthracene crystals of various 
thicknesses, 7/D given in kq. 6 has 


been evaluated as a function of the 
Figure 
1 shows the thin 
thickness h 0. The at- 


used for 


energy of the incident y-rays 
results for a very 
crystal of 
these 


tenuation coefficients 


calculations were obtained from recent 
NBS computations (4). 
C is chosen so that //D equals unity 


for EB, 0.6 Mev. For this 


The constant 


energy, 


scintillator to that absorbed per s very small compared with O,, and 


in air is therefore the condition for ait equiva- 
lence is fullfilled automatically. From 
0 of Fig. 1, 


normaliza- 


] Ky (scint.) 
D Ky’ 


the curve for h it follows 


(y P 
Mr) that the energy chosen for 


tion could have been selected anywhere 
2.0 Mey, since in this 


linear 


| , 
Ma hA Loh 


f 
My hi | 


qua 


between 0.2 anc 
I/D is 
This 


“air-equivalent”’ 


interval and equal to 
interval is the 


thin 


unity energy 


true range for 
where the primes refer to ait inthracene crystals. 


tion 5 the energy depend Figure | also shows the results for 


ence of scintillation materials relative 
to that of air for 
Under experimental condi 


expresses 
anthracene crystals of thickness h 6 
25 mm, respectively, both 
Mey. 
of these curves are similar to that for 
the zero-thick crystal (h = 0). 
6 mm, J/D is constant 
interval 

For a 


y-ravs of various mm and h 


energies. normalized at 0.6 The shapes 
tions, the y-ray absorption in air-wall 
ionization chambers is small, and the 
ratio hA/h’A’ is constant. Therefore ever, for h 


I/D can be expressed as 


How- 


only for a narrow 
from 0.3 Mev to 
thick erystal (h 

with 


energy 
0.8 Mev. 
25 mm), J/D varies 


‘ai 


/ Ma | ‘ , 
D fe Loh 


the energy of the 
fact 


that, although the y-ray absorption is 


continuously 


Equation 6 is the final result for the y-rays. This is caused by the 
energy response of scintillators in com- 


parison with air for monoenergetic negligible in the air medium, the same 
y-rays. 


energies E, , the ratio 7/D may be ex 


For y-ray beams of various not true for the scintillator. 
: For dosage measurements for which 


an accuracy of about 5°% is adequate, 


pressed as 


y | obo) 
j Nobba, ly : 
Ld jy A 


it appears from Fig. 1 that a few-centi- 
meters-thick anthracene crystals may 
still be regarded as air-equivalent over 
a limited energy range. 

The preceding discussion, concern- 


Ing only anthracene, can be extended 


to other organic compounds, such as 
stilbene, terphenyl, and naphthalene. 
In the 


ibsorption coefficient, ua, Is ap- 


energy range considered, the 
true 
proximately equal to o,, which varies 


with Z/A. 
cept ivdrogen, Z 


For all light elements, ex- 
A is essentially con- 
results ob- 


stant, and therefore the 


tained for anthracene apply to most 


organie compounds, 


Experimental Procedure 


The 


chamber 


instruments, an air ionization 


and a scintillation detector, 
are both employed as dose-rate meters. 
chamber (3-mm- 
1.6-liter vol- 
Beckman radio- 


MX-4. The 


ition detector consists of one of 


The ionization 
thick Bakelite cy 
part ol the 


model 


linder, 
ume Is 
activity meter, 
scintill 
several types of scintillation materials 
mounted on an RCA-5819 photomul- 
tiplier tube. The output of the photo- 
multiplier is connected directly to an 
RCA WY-S4A d-e microammeter, modi- 
fied by inserting a feedback capacitance 
of 1.0 uf between the plate and grid of 


, 


the input tube (2). 
To minimize the amount of scattered 
radiation reaching the detectors, the 


ionization chamber and_ scintillation 


detector are mounted on an aluminum 
frame approximately 2 meters apart 
and 1.5 meters above a wooden table. 
The ceiling, walls, and floor are all at 
a distance greater than 2.5 meters from 
either detector or source. Even under 
these conditions it appeared that the 
amount of radiation scattered into the 
detectors was not negligible. To ob- 
to the outlined 


calculations, all 


tain results relevant 


theoretical sources 
were placed in a lead collimator, which 
reduced the contribution due to scat- 
tered radiation to a point where it was 
no longer detectable. 

obtained 


The experimental results 


with a cylindrical anthracene crystal 
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FIG. 2. Data obtained with collimated y-ray beams and 
normalized for Cs'*’ data (curve is that of 6-mm crystal, Fig. 1) 
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1/D vs X-ray energy for a 3.7-mm-thick anthracene 
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FIG. 5 
diation of 6-mm anthracene crystal 


(diameter, 30 mm; height, h = 6 mm) 
are shown in Fig. 2. The experimental 
data are normalized for the Cs!’ meas- 
The theoretical curve //D 
for this anthracene crystal, normalized 
Mey, Fig. 2. 
Exeellent agreement with theory is ob- 
served for the Hg’, Cs'’, and Co®® 
data. The the Na*4 
y-rays results leakage of 
the 6-mm- 


urement 


at 0.6 is replotted in 


value for 
the 
from 


low 
from 
secondary electrons 
thick erystal (4). 
To our knowledge, no previous ex- 
perimental results are available in the 
y-ray region. Experimental 
data Breitling (1) with 
X-rays of energies below 250 Kvp are 
Fig. 3. 
value obtained with the highest energy 


energy 
obtained by 


shown in The experimental 
X-rays were plotted to coincide with 
the theoretical curve normalized at 0.6 
Mev. In 


countered 


of the difficulties en- 
with 


view 


when working low- 


energy X-rays and the possible con- 


tribution from scattered radiation, 
which will increase the uncertainty in 
X-ray energy, there is also good agree- 
ment between experimental and theo- 


retical data. 


Secondary Electron Equilibrium 


The average secondary-electron en- 
ergy in anthracene is approximately 
1.0 Mev for the y-rays from Na* (4). 
The maximum range in anthracene for 
of this 

the 
initiated in the last 3 mm of the crys- 


electrons energy is 3 mm. 


Therefore, secondary electrons 
tal have a finite chance of leaving the 


crystal before all their energy is 
absorbed. 

To compensate for this loss of see- 
ondary electrons, a piece of Bakelite 3 


mm thick was placed on top of the 
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1/D vs y-ray energy obtained with uncollimated y-irra- 
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FIG. 6. 


6-mm anthracene crystal previously 


covered only by a !'4-mil aluminum 
foil and a thin cardboard light shield. 
the 


included in Fig. 


The experimental results for 


new arrangement are 
2. The Na* data are now also in good 
agreement with the theoretical predic- 
tion. Those secondary electrons pro- 
duced in the Bakelite that enter the 
front face of the crystal compensate 
for the secondary electrons leaving the 


back For the Na* 


y-rays, an increase in dosage intensity 


crystal side. 
was observed as the thickness of the 
Bakelite from 0 to 3 
For thicknesses greater than 3 


Was increased 
mm. 
mm, the intensity slowly decreased 
due to absorption of y-rays in the 
Bakelite. 

The maximum range of the second- 
ary electrons in anthracene for the Co® 
y-rays the 
eardboard light shield and aluminum 


is about 1.5 mm. Since 
foil are equivalent to about 1 mm of 
the addition of Bake- 


increase the observed 


anthracene, 
lite did 
intensity. 

All experimental results described 
obtained with a 
The 


loss of secondary electrons by leakage 


not 


thus far have been 
6-mm-thick anthracene crystal. 


depends on the crystal thickness as 
well as on the energy of the incident 
“y-rays. 
age loss of secondary electrons as a 


Figure 4 shows the percent- 


function of crystal size for the Na*4 
y-Tays. 
if the volume from which electrons can 


It shows, as expected, that 


leak out becomes small in comparison 
with the whole scintillator, the per- 
This 


curve was obtained using plastic scin- 


centage loss becomes negligible. 


tillators of various thicknesses and 2.6- 


em diameter. The data for Na** were 


1/D vs y-ray energy for 2.5-cm Nal(Tl) crystal. 
retical curve is normalized at 1.5 Mev, and uncollimated y-ray 
beam data normalized for Co"’ y-rays 


No 1 (Tl).crysto! 


No** 


10 12 14 
Y-Ray Energy, E,(Mev) 


16 18 20 22 


Theo- 


compared with those from lower en- 
ergy y-ray sources for which the elee- 
tron leakage is negligible. 


Scattered Radiation 

As mentioned previously, some con- 
to 
reaching the detector was observed in 
The 
measurements of //D were repeated 
the 


tribution due scattered radiation 


the ease of uncollimated sources. 


with uncollimated sources, and 
results are shown in Fig. 5. 
the 6-mm-thick 


crystal is not truly air-equivalent (Fig. 


Since anthracene 
1), the change in average y-ray energy 
(primary plus scattered radiation) will 
affect the 7/D values in two ways. A 
reduction in average y-ray energy will 
lower I/D for low-energy y-rays (Hg*"’, 
I'5!) and will reduce leakage loss for 
high-energy (Na*™), The 
Cs'!57, Ra, and Co results remained 
unchanged since they lie within the 


radiation 


air-equivalent energy region, and leak- 
age loss is negligible for these sources 


with a 6-mm anthracene crystal. 


Sodium lodide 

The solid line in Fig. 
theoretical ratio //D for 
The 


been normalized at 1.5 Mev, since at 


6 shows the 
a 25-mm Nal 
crystal, theoretical curve has 
this energy 7 and « are much smaller 
than o,. The experimental points in 
Fig. 6 were obtained with uncollimated 
sources and normalized for the Co*® 
data. As expected, the high photo- 
electric absorption of y-rays in Nal 
for y-rays with energies below 0.6 Mey 
give values of //D much greater than 
unity. However, for y-rays with en- 
ergies between 0.6 and 2.0 Mev, the 
value of 7/D remains rather constant 


(Continued on p. 68) 





Pulse-Distribution Evaluation 
of Alpha-Counting Instruments 


Counting stability and high beta tolerance 


recommend the grid-ionization chamber 
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as a reference instrument for alpha 


counting. 


But cost and coincidence loss 


point to routine use of a proportional 


counter with cathode follower and suitable 


amplifier, where a precision of -0.1% 


is required at the 99 % confidence level 


By D. G. MILLER and M. B. LEBOEUF 
General Electric Company 

Hanford Atomic Products Operation 
Richland, Washington 


FACTORS TO BE CONSIDERED in evalu- 
ating an alpha-counting system are: 

1. Fluctuation in collector potential. 

2. Fluctuation in input threshold. 

3. Effect of beta 
that may be encountered. 

4. Gain-stability and dynamic range 
of the amplifier. 

5. Source-position vs counting-rate 


any background 


dependence. 

6. Coincidence losses. 

7. Backscattering. 

8. Absorption. 

The operating 
proportional alpha-counting 
ments have most 
evaluated by the 
characteristic alpha and beta counting 
These curves 


characteristics of 
instru- 
frequently been 


determination of 


rate vs voltage curves. 
define an instrument’s alpha threshold, 
beta threshold, alpha-plateau length, 
and plateau The values of 
these factors are primarily a function 
of the distribution of pulse amplitudes 
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slope. 


Automatic . 
analyzer 
base-line 

control 


FIG, 1. 


in the ion detector of the instrument. 

Among the listed, 
the first four are readily evaluated 
through a determination of the dis- 
tribution of pulse amplitudes or a 


eight factors 


determination of the counting rate-vs- 
voltage curve. The latter four factors 
may be evaluated by other standard 
methods (/-6). The effects of alpha 
backscattering and absorption will 
not be treated to any degree of com- 
the 
since these two factors are primarily a 
function of 
are essentially 


pleteness in present discussion, 
and 


the 


source preparation 
independent of 
alpha-counting system employed. 
The number of electrons produced 
in the detector chamber by an ionizing 
event and the amplitude of the pulse 
resulting from their collection is a 
function of a number of 
The distribution of pulse 
amplitudes in the ion 
observed for a number of independent 


complex 
variables. 
detector, as 
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analyzer 
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Pulse-analyzer system 


ionizing events, is a function of the 
energy and specific ionization of the 
by the 
the physical size and geometry of the 
the 


and the gas amplification. 


particles ejected source, 
chamber, the path traversed by 
particles, 
The gas amplification is, in turn, a 
function of the chamber atmosphere, 
the dimensions of the collecting elec- 
trode and the cathode, and the applied 
The the 


particles emanating from the source 


potential (6). energy of 
is a function of the nuclear species 


present, self-absorption, external-ab- 


sorption, and backscattering. 


Pulse-Amplitude Distribution 


the 
pulse amplitudes in these proportional 


To determine distribution of 
alpha-counting instruments, a single- 
channel differential pulse-height ana- 
lyzer is employed (7). 

Figure 1 outlines the arrangement 


of equipment in the pulse-analyzer 
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FIG. 2. Alpha-pulse-amplitude distribu- 


tion of grid ionization chamber 


system. The amplifier output of the 
alpha counter, for which the pulse 
distribution is to be determined, is 
fed into an A-1 amplifier (8) and then 
a single-channel differential ana- 
The A-1 amplifier is ordinarily 
make full use of the 
scan of pulse amplitudes 
Care 


into 
lyzer. 
necessary to 
100-volt 
possible through the analyzer. 
exercised in 
time 
true 
not 


course, be 
the 
and 


must, of 
proper amplifier 
gain, so that the 
distribution is 


selecting 
constant 
pulse-amplitude 
distorted. 
this regard, 
The 
counting-rate 
the 
by a, strip-chart recorder. 


A good oscilloscope Is, In 
invaluable. 

output 
The output of 
automatically plotted 
The 


line of the analyzer is controlled by 


analyze1 actuates a 
meter. 
meter Is 


base 


a single-turn, 359-deg potentiometer, 


which is connected through a 


train to the chart drive of the recorder. 


gear 


This potentiometer replaces the manu- 
ally operated, base-line potentiometer 
of the The 
speed of the recorder-drive mechanism 
is adjusted so that an automatic, 
differential scan of pulse amplitudes 


pulse-height analyzer. 


from 100 volts to zero volts is obtained 
in 20 min. 

The 
adjustable, electronic slit so that the 
height used to 
scan the pulse distribution may be 
A 0.5-volt 
slit was used in most of this work. 


pulse analyzer provides an 


increment of pulse 


varied from 0 to 7 volts. 


Evaluation of Distribution 


distribution 
evaluated for a grid-ionization chamber, 


Pulse-amplitude was 
a Simpson proportional counter, a sys- 
tem the latter with a 
chamber designed by C. J. Borkowski, 


similar to 


a low-geometry alpha chamber, and 
two looped-collecting-electrode count- 
ing systems. 

Grid ionization chamber. 
2 shows the distribution of 
amplitudes obtained by this method 
chamber (1/2), 


Figure 
pulse 
ionization 


for a grid 
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FIG. 3. Grid-ionization chamber cpm-vs- 
voltage curve 


The size of this chamber is chosen to 
permit the alpha particles to expend 
all of their the 
atmosphere. A grid is 


energy in chamber 
interposed 
between the source and the collecting 
electrode to eliminate the effect of posi- 
tive ions on observed pulse amplitudes. 

Figure 2 shows that, by 
selection of the input threshold, it is 


proper 


possible to obtain extremely stable 
this with 
respect to fluctuations of the threshold 
the potential. For 
the input 
corresponding to a 


operation of instrument 


or of collector 


selection of an 


example, 
threshold 
amplitude of approximately 20 volts 


pulse 
permits appreciable 
the threshold 
gain with no 


on this 
fluctuation in 
over-all 


scan 
value 
and in effect 
on the observed counting rate. This 
the fact that the dis- 
zero the 


is a result of 
tribution 
selected threshold value. 


Figure 3 shows a typical cpm-vs- 


shows cpm near 


voltage curve obtained from the same 
instrument. The essentially ideal dis- 
tribution of pulse amplitudes in this 


chamber is reflected by the extremely 
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FIG. 6. Alpha-pulse-amplitude  distribu- 
tion of Borkowski chamber 


FIG. 4. Alpha-pulse-amplitude  distribu- 
tion of Simpson chamber 


flat 
The grid ionization chamber is operated 


long and alpha plateau region. 


in the saturated ionization region, 
with gas amplification factor equal to 
unity, in contrast to the more com- 
monly encountered alpha counting 
instruments that are operated in the 
proportional region. The charge pro- 
duced and collected in this chamber, 
gas 


alpha or a beta event, is approximately 


due to ionization by either an 
equal to the specific ionization of the 
particle times its path length in the 
The 


then, a proportional region 


chamber, saturated ionization 
region is, 
with no gas amplification. Because 
of this fact the fact that 


alpha event yields a pulse of maximum 


and each 


amplitude, it is possible to obtain 


discrimination 
using this chamber (see Fig. 2). 


Unfortunately, the low electrostatic 


extremely good beta 


field gradient involved leads to slow 
electron collecting and results in pulses 
of long duration, producing high coin- 
losses. <A width of 


20 usec is observed using this chamber 


cidence pulse 
with argon as the ionization medium. 
Assuming this value to be roughly 
equal to the resolving time, this in- 
loss of 
at 100,000 epm. 


with a 


strument has a coincidence 
approximately 3-4% 


This 


loss of <1% at the same counting rate 


compares coincidence 
for the Simpson counter (1/8). 

The electron-collection time of the 
grid ionization chamber can be im- 
proved somewhat by the use of argon 
plus a 5-10% 
mixture in place of the pure argon 
The fact that a 
given alpha-counting system exhibits 


carbon dioxide ad- 


atmosphere (6). 


an appreciable coincidence loss is 


not, in itself, extremely undesirable. 
If the pulse resolution of the system 
can be accurately determined and 


held 


factor can be applied with no sacrifice 


constant (9), a coincidence-loss 
in precision or accuracy of the count- 
Because of the 


extremely desirable features of this 


ing determination. 


alpha counting system, the possibility 
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FIG. 7. Borkowski chamber cpm-vs-volt- 
age curve 


of increasing the pulse resolution, 
possibly through some sacrifice of the 
ideal distribution of pulse amplitudes, 
is to be investigated. 

Simpson proportional counter. 
ure 4 distribution 
mined for the Simpson proportional 

Any fluctuation in the in- 
threshold or 
the 


system during the determination of 


Fig- 
shows the deter- 
counter. 
dicated collector 
tial, or in 


poten- 
over-all gain of the 


alpha counting rates, will result in 
the observation of nonstatistical varia- 
tions in counting rate. The 


of the distribution to pass through the 


failure 


threshold value at zero cpm is reflected 
in the finite slope of the alpha plateau 
obtained for this instrument (Fig. 5) 
Modified Simpson counter. Figure 
6 shows the distribution of pulse 
amplitudes for a second alpha-counting 
This differs 
that in Figs. 4 and 5 only in the design 
of the 
Borkowski), but a slightly 


distribution of 


system. system from 


chamber (designed by C. J 
improved 
pulse amplitudes is 
apparent. 

The distribution passes more nearly 
through 0 cpm in the vicinity of the 
threshold 
slope in this region, tending toward 
the distribution of the grid 
ionization The small im- 
provement is reflected in the 
cpm-vs-voltage curve of Fig. 7, The 
improved distribution is also reflected 
in the beta 
activity (10) displayed by this chamber 
over that displayed by the Simpson 
chamber. 

Low-geometry chamber. 
shows the determined distribution of 


value and displays less 
ideal 
chamber. 


also 


increased —permissable 


Figure 8 
pulse amplitudes for a low-geometry 


this 


measured 


alpha chamber. A chamber of 
type defines an accurately 
solid angle through which the alpha 
penetrate a 


particles must pass to 


low-density mica window and enter 
the sensitive volume of the chamber. 
This arrangement that 


each particle that enters the chamber 


guarantees 


expends essentially the same amount 
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of energy in the chamber atmosphere. 
Thus, the distribution of pulse ampli- 
ideal 

the 
amplification with 
The de- 
observed for the 
reflected 
plateau ol 


tudes essentially attains the 


form. Figure & demonstrates 
increase of gas 
increased collector potential, 
sirable distribution 
chamber is 
long, flat 


The use of 


low-geometry 
in the alpha 
Fig. 9. this 
essentially limited to source calibration 


chamber is 


because of its low counting yield and 
ts source-spread counting-rate de- 
pendence. The vacuum requirements 
and the mica window fragility are also 
not amenable to routine counting. 
Looped collecting electrode. A\l- 
pha-counting systems employing the 
looped collecting electrode, such as the 
Tracerlab SC-16, windowless 
and the Nuclear 
ments Corporation PC-3 counter, dis- 


flow 
counter Measure- 
play alpha-pulse-amplitude  distribu- 
tions of the form shown in Fig. 10. 
The this 
from the ideal is again reflected in their 


deviation of distribution 
relatively short alpha plateaus. 

The SC-16 displays an alpha plateau 
of approximately 150-200 volts, using 
an input-threshold setting of 1 
At this setting of the input threshold, 
the operating voltage (the center of 
the alpha plateau) is found at 700 volts 
and the beta threshold for 1 10°dpm 
beta 550 
volts input- 


mv. 


activity is 
The use of 


approximately 
increased 
threshold values does not improve this 
The 


the operating voltage is, then, clearly 


perilormance, beta tolerance at 
inadequate for work involving intense 
beta 
characteristics of the PC-3 are essen- 
tially identical to those of the SC-16. 
Small-amplitude pulses. It should 
be emphasized that each of the alpha- 


backgrounds. The operating 


counting determinations reported here 
an alpha- and 
The 


was 


was performed using 
beta-emitting plutonium source. 
beta activity 
a 0.01-Mev beta emitter. 
upper 


principle 
that of Pu**!, 
This 


limit of each of the alpha plateaus 


present 


activity determines the 


dese ibed. 
With a 


number of 


“pure” alpha source, the 


small-amplitude pulses 
observed in each of the pulse distri- 
butions shown would be reduced, and 
the upper limit of the alpha plateaus 
case, be determined 


would, in each 


only by the dynamic range of the 
amplifier used or the amplitude of the 
second maximum of the alpha-pulse 


wave form. 


The second maximum is, of course, 


an integral part of the true pulse- 
amplitude distribution for any alpha- 
system. At amplifi- 
cations, the 


counting high 


second maximum may 
attain an amplitude equal to the input 
threshold and thus the 
limit of the plateau. 


A distortion, caused by the auxiliary 


determine 
uppel alpha 
amplifier in the pulse-analyzer system, 
could lead to misinterpretation. 

\ satisfactory determination of the 
contribution of the second maximum, 
or second overshoot, to the observed 
small-amplitude pulses could be made 
by the use of a pure alpha source. 
This refinement of the method was not 
work. The 


distortion 


included in the present 


contribution of amplifier 
may also be determined by employing 
an oscilloscope to measure the ampli- 
maximum at the 


tude of the second 














FIG. 8. Increase of gas amplification 
with collector potential for low-geometry 
chamber 
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FIG. 10. 
SC-16 


Pulse distribution of Tracerlab 
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FIG. 11. Pulse distribution of Borkowski 
chamber with and without cathode follower 


output of the alpha-counter amplifier 
and at the auxiliary amplifier output. 


Effect of Cathode Follower 
Modification of the input network 

ol the S0orkowski 

amplifier alpha-counting system by the 


chamber-Simpson 


addition of a cathode-follower circuit 
has further improved the performance 
The function of this 
circuit is to reduce the input capacity 


of this counter. 


of the system and thereby increase the 
maximum ‘pulse amplitude. 
The the 
pulse formed on the collecting electrode 
neA/C, 
is the pulse amplitude, n the 
the 
initial ionizing event, e the electronic 


relation between voltage 


and input capacity is V = 
where | 
number of electrons formed by 
charge, A the gas amplification factor, 
and C the distributed capacity of the 
chamber and connecting cables. 

By the the 
follower circuit, the input-pulse width 


addition of cathode- 
has been reduced from 5 psec to 2 usec 
with no loss in maximum pulse ampli- 
tude. Figure 11 the distri- 
bution of pulse amplitudes in this 
chamber before and after the addition 
of the cathode-follower circuit. Figure 


shows 


12 shows the corresponding alpha and 
beta epm-vs-voltage curves. 


Source Position 
The accurate determination of alpha 


counting rates requires that each 
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FIG. 12. Cpm-vs-voltage curve with and 
without cathode follower 


increment of the source area contribute 
proportionately to the total counting 
rate. By the 
rate of a very small source (e.g., 


counting 
the 
active area of the source is confined to 


determining 


approximately '/,-in. diameter or 
less) at various positions on the cham- 
ber pedestal, it is possible to ascertain 
this dependence of counting rate on 
source position. 

The dependence on source position 
was determined for the 


Borkowski The 


rate of a point source of Pu mounted on 


modified 
chamber. counting 
stainless steel was determined at posi- 
tions 0, 1, 1.5, 
center of the pedestal; the observations 


2 and 2.4 cm from the 


were made as the source was moved on 
the pedestal in the vertical plane of the 
and as it was 


collecting electrode 


moved perpendicular to this plane. 
The source-position dependence was 
collect- 


determined as a function of 


ing-electrode diameter and collector 
potential. 

Figures 13, 14 and 15 summarize the 
experimental data. The counting rate 
of the point source was determined for 
the 


those 


diameter at each of 
but 


points showing a significant difference 


each wire 


pedestal positions, only 
in counting rate from that observed 
for the center of the pedestal are indi- 
cated in the figures. For each of the 
collector diameters of Figs. 13 and 14, 


the counting rate was determined at 


collector potentials approximately 100 
volts above the knee of the respective 
that 
col- 
this 
chamber, the source spread is limited 
When 3- or 


the source 


plateaus. These data indicate 


when 0.7, 1 or 2 mil diameter 


lecting electrodes are used in 
to approximately 3 em. 

4-mil collectors are used, 
limited to 


1 em to assure that no loss in counting 


spread is approximately 


rate due to 
The 
significant counting-rate differences of 
+ 1.3% at the 99% confidence level. 

As the 


creased, the counting rate becomes a 


occurs source position, 


precision is sufficient to show 


collector potential is in- 
less critical function of source position. 
This is shown in Fig. 15 for the 3-mil 
critical 
the 
Care should 


collector, which displayed a 


source-position dependence at 
lower collector potential. 
be exercised in interpreting the relative 
the 
pendence for the various wire diam- 


difference in source-position de- 


eters used. A cursory interpretation 
of the data in Figs. 13 and 14 would 
reveal that the 3-mil electrode displays 
a greater counting-rate dependence on 
i-mil 
This conclusion may not be 


source position than does the 
electrode. 
justified, because a decrease in counting 
precision is expected as the point source 
the the 
An evaluation of all of the 


is moved toward edge of 
pedestal. 
data, however, can with certainty lead 
to the that the 


losses due to source position become 


conclusion counting 
less as collector diameter is decreased. 
the distribution 
of pulse amplitudes in the Borkowski 


Determinations of 


chamber as a function of source posi- 
the 
phenomenon 


tion aid in interpretation of 
counting-rate-reduction 
observed. Figure 16 shows the distri- 
butions determined for this chamber 
with the point source located at the 
with the 


same source placed at the edge of the 


center of the chamber and 


























FIG. 13. Counting rate dependence on 
source movement in vertical plane of collector 
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FIG. 14. Source movement perpendicular 
to vertical plane of collector 


FIG. 15. Source-pesition dependence vs 
collector potential 
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chamber by moving 2.4 em 
dicular to the vertical plane of the 
The shaded area of this 
figure represents the number of pulses 
that are the 
threshold collision of 
particles with the chamber walls. 


per pen- 
center wire. 


brought below input 
alpha 
The 


number of pulses possessing maximum 


due to 


amplitude is also reduced when the 
source is at the edge of the pedestal 
The dependence of counting rate on 
source the 
Borkowski chamber can probably be 
improved by increasing the height of 
the source on the chamber slide As 
can be seen in Figs. 13 and 14, the 
Borkowski chamber used here had no 
pedestal, in the usual sense of the 


position displayed — by 


word, and the source rests directly on 
the slide. The height of the source 
above the slide, 10 mils, 
the thickness of the stainless steel disk 
on which the source was deposited. 
The 


dependence for chambers of the Simp 


was equal to 


source position-counting rate 
son and looped-center-wire types has 
been determined by others (/) 

It should be noted, then, that all of 
the instruments discussed show some 
degree of counting-rate dependence on 
source position, and that this depend- 
direction 
the 


judicious 


critical in a 
the 
electrode $y 
selection of the 
diameter and by confining the source 


ence is most 


perpendicular — to plane of 
collecting 
collecting electrode 
spread to a 1l- to 2-em diameter, this 


dependence is eliminated. 


Collecting-Electrode Diameter 
The length and slope of the alpha- 


plateau region on a characteristic 
curve, as well as the beta threshold, 
the Borkowski 


function of collecting- 


were determined for 
chamber as a 
electrode diameter (see the table). 

In the table, ‘operating potential”’ 
is defined as that potential correspond- 
ing to a point 100 volts above the Knee 
of the alpha plateau. ‘Usable plateau 
defities the 


length” alpha-plateau 





c~ mil center wire 


Point source 


Input 
4 ot center of pedestal 


threshoid 
P eT Point source 
- ‘ *. at edge of pedestol 
‘ H ears, 
4 ‘ 
‘ 
‘ 
* 


Pulse Amplitude 











16. Distribution vs source position 


length as measured from the knee of 
the plateau to the beta threshold for 
The beta 
threshold is that voltage which, for a 
beta- 
beta pile-up pulses to attain an ampli- 


| * 10° dpm beta activity. 


given beta intensity, permits 
tude just equal to the smallest detec- 
table alpha pulse 

The data of the table show that both 
the beta 


tolerance are increased by the use of 


alpha-plateau length and 


larger collecting electrode diameters. 
However, the increase in high-voltage 
requirements necessitated by the use 
of increased collector diameters must 
compromise the selection of the most 
satisfactory collector diameter 

\ more critical analysis of alpha- 
plateau characteristics is obtained by 
expressing the slope of these plateaus 
as per cent change in counting rate per 


per cent change in voltage. 


Discussion 


It is clearly evident that the selection 
of a particular alpha-counting system 
must be made on the basis of individual 
The 


ionization chamber displays the most 


analytical requirements. grid 
desirable characteristics, but selection 
of this instrument must be tempered 
by consideration of its cost—probably 
that of the other 
and its coincidence 
This system could, of course, not 


twice counting 


systems larger 
loss, 
be used for work in which it is desired 
to count both alpha and beta activities 
using the same instrument. The ex- 
treme counting stability of the grid- 


chamber system suggests its use as a 





Effect of Collecting-Electrode Diameter for Borkowski Chamber 


Plateau 
length 


W ire 
diameter 
(mils) (volts 
0.7 100 
550 
650 
750 


800 


Plate au 
810 pe 


100 volis 


l sable 
plateau length 


Operating 
pot ntial 
(volts } (volts 
1,400 
1,700 
2,150 
2,600 
3,000 





reference or calibration instrument. 

The Borkowski-type chamber, with 
the addition of a cathode follower, suit- 
able 
mil-diamete 


amplifier, and employing a 3- 


collecting electrode, is 
especially desirable for alpha-counting 
determinations involving intense beta 
backgrounds and requiring a source 
spread no greater than 1 cm. 
Although the 
chambers are inadequate for 
involving beta 
they offer satisfactory 
for the measurement of “pure” alpha 


looped-center-wire 
work 
intense backgrounds, 


characteristics 


emitters and are useful for some studies 
in which both alpha and beta propor- 
The looped- 
back- 
ground counting rates somewhat less 
the 
but, in general, this advantage 


tional counting is desired 


center-wire chambers display 


than straight-center-wire cham- 


bers 
does not warrant their use in view of 


the other 


mentioned earlier. 


undesirable characteristics 
The background of 
the straight-collector chambers can be 
which is more 


work. The 


construction of the looped-center-wire 


held to 3 epm or less, 
than adequate for most 
chambers is superior to the straight- 
wire chambers with respect to ease of 
decontamination and maintenance, but 
this not be 
weighted. The more stable operating 


characteristics of the Borkowski cham- 


advantage should over- 


ber also permit larger fluctuations in 
the purity of the counter gas than is 
the 


chambers, e.g., in routine 


looped collector 


work. 


permitted by 


The authors would like a knowledge 
the assistance of Mr. R. E. Connally, instru- 
Electric 


in solving many of the problems in 


ment General Company, 
Richland 
electronics that were associated with this work 
This article paper 
at the 123rd national meeting of the American 
Chemical Society, Los Angeles, Caltfornia, 


March 16, 1963 


engines 


is hased on a presented 
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Use of a 


Scintillation Spectrometer 
in Radiochemical Analysis 





A Nal (Tl) crystal gamma-ray 


spectrometer has been calibrated 


with respect to gamma energy 


and efficiency between energies 


of 30 kev and 2.76 Mev. 


Several applications of the 


instrument to radiochemical 


problems are reported 


By B. KAHN and W. S. LYON 
Health Physics 


/ Divisions 


and Analytical 
Chen 
Oak Ridae 


Oak Ridge 


Vational Laboratory* 


7 ennessee 


RAPID IDENTIFICATION Of gamma-emit- 


ting radioisotopes and determination 


of the amount of activity present in a 
sample is, in many Instances, made 
by the use of a gamma scintil- 
Hence, 


the spectrometer, ordinarily an instru- 


DOSSIDIE 
lation spectrometer (Fig. 1). 
ment of research, is being used here as 
analytical tool. Calibration 
spect to 


a routine 


witl gamma energy and 


counting efficiency is necessary for 

fa spectrometer. This cali- 
deseribed here. 

fadiation is detected in scintillating 


the absorption of energy 


Atom 
Carbide and 


ed for the knergy Com- 


Union Carbon 
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FIG, 1. 


flashes of light being 


emitted in the crystal. 


resulting in 
This mecha- 
nism and the operation of scintillation 
counters in general has been described 
thoroughly in the current literature 
(1 4). For the 
is only necessary to indicate that en- 
ergy 1s three 
Absorption by the photoelectric effect 


present purpose, it 


absorbed by processes, 
results in pulses having the energy of 


the incident gamma ray; absorption 
by Compton scattering yields a spec- 
trum of pulses with a maximum energy 
less than the energy of the incident 


gamma ray; absorption by pair pro- 
duction, which oecurs only with gamma 
1.02 Mev on 


more, results in pulses having an en- 


rays whose energies are 


ergy of 1.02 Mev less than the energy 
of the incident gamma rays if the an- 
A combi- 


nation of two or more of the latter two 


nihilation gammas escape. 


processes enhances the yield of pulses 


having the energy of the original 


Nal(TI) scintillation spectrometer 


that 


these multiple processes supply a large 


gamma ray. It will be shown 


fraction of pulses found under the 


“photoelectric peak”. In addition to 
the above, fluorescent radiation char- 
acteristic of substances irradiated with 
gamma rays (such as the lead shield) 
detected 
distributions of pulse height with pulse 


is also Typical intensity 


energy are shown in Figs. 2 and 3 
Detector 

The spectrometer (5), shown in Fig. 
Divi- 


a cylin- 


1, was built by the Instrument 
sion, ORNL. The detector is 
drical thallium-activated sodium iodide 
crystal, 1!) in. in diameter and 1 in 
thick, placed on a 5819 photomultiplier 
tube 


amplifier, linear amplifier, and integral- 


Pulses are fed through a pre- 


differential discriminator to a sealer. 
The crystal is covered with a light re- 
flector of 
sealed in an aluminum container, 


and Is 
The 
61 


magnesium oxice 





crystal is shielded with lead to decrease 
the background counting rate Sam- 
ples, in liquid form, are pipetted on a 
l-in. diameter watch glass and evapo- 
rated under a heat lamp. The watch 
glass is fastened to a card supported 
at a fixed distance from the face of the 
erystal. A distance of 2.45 cm is used 
To count only gamma radiation, beryl- 
lium is interposed between sample and 


crystal to absorb all beta particles 


Calibration 
For use in 
the instrument must be calibrated with 


radiochemical analysis, 


respect to gamma-ray energy and 
counting efficiency, or reference stand- 
ards must be used for comparison. 
Energy. The 
gamma rays, such as those from Cs! 
(0.661 Mevy)(6) 
radiation (0.511 Mev) are quite well 
known. 
the spectrometer is calibrated so that 
the  nhotoelectric 
peak” corresponds to these energies 
The full scale is then calibrated with 
The pulse-height 


energies of some 


and of annihilation 


Hence, the voltage scale of 


reading at the 


a pulse generator. 
spectra of other gamma rays of known 
energy indicate that the calibration is 


linear, and is within 1% of accepted 


values. Gamma rays between 25 kev 


and 3 Mev have been identified. 


Counting efficiency. The counting 
efficiency of the crystal diagrammed in 


Fig. 4 is given by the expression 


arctan r/d 
(1 — e “© )27 sin 6 dé 
0 


J 27 sin 6 dé 
0 


where f(@) h sec 6 between 0 degrees 
and arctan r/(d + h) and f(@ 
6 d sec 6 between arctan r 


Tr CSC 
d+hy) 
and arctan r/d, and where FE is the 
fraction of gamma rays absorbed and 
uw the absorption coefficient in Nal in 
em~'. The equation has been inte- 
grated graphically for the distances 
given in Fig. 4. The absorption coef- 
ficients are those given by White (7). 

The total 


and of absorption by 


variation of absorption 
photoelect: 1c 

radiation 
The circles 


represent experimental values obtained 


effect vs energy of gamma 


has been plotted in Fig. 5. 


by integrating under the photoelectric 
peak, 


table on the next page were used to 


The radioisotopes listed in the 
obtain these data. The disintegration 
rates of the radioisotopes, which were of 
the order of a microcurie, were obtained 
by coincidence counting, 4m counting, 
and by use of a calibrated high-pres- 
sure ionization chamber. Corrections 


have been made for the branching 





?32 kev 


+ 
180 degree 
Scottered 
Comptor 


oN, 


t 


1] 
Ly 








Counting Rate 











ratio, internal conversion, fluorescence 
yield, absorption in the crystal housing, 
and the escape ol iodine X-rays from 
the crystal at 
The correction factors and the experi- 


low gamma energies. 
mental counting efficiencv—the ratio 
of integrated “photoelectric peak” to 
disintegration rate—are given in the 
table. The 
radioisotopes are taken from NBS 499 
Conflicting in- 


decay schemes of the 
and supplements (8). 
ternal conversion coefficients (a) and 
branching ratios are given for several 
of the radioisotopes, notably for Hg”, 
Ce! and [!!, 

Efficiencies at low energies, at which 
presumably all gamma rays entering 
the crystal are absorbed, appear to be 
erratic and somewhat higher than is 


to be expected from the calculated 


values. These discrepancies could be 
attributed to use of the wrong branch- 
ing ratios and conversion coefficients. 
They could also be caused by scatter- 
ing of radiation from the cover into the 
crystal. At the distance used, a small 
variation in the source-to-crystal dis- 
considerable change 


tance causes a 


in efficiency. Repeated experimental 


« 


values within 5%. 
Reference standards. 


that are encountered frequently, iden- 


agree 


For isotopes 


tification and activity determination 

















on 
600 
40 40 


sise Height 











FIG. 2. Gamma-ray spectrum of Cs! 
trometer. Source activity 2.14 


62 


on Nal(Tl) spec- 
10° dpm; gain of 4 


FIG. 3. 


trometer. 


Gamma-ray spectrum of Rh!°® on Nal(Tl) spec- 
Activity 1.11 > 


10’ dpm; gain of 4 
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FIG. 4. Diagram of apparatus 





(0149 at 276 Mev) 
4 é 8 O 


na Energy (Mev) 











FIG. 5. Efficiency of Nal(Ti) spectrometer 
with source and detector as in Fig. 4 


are facilitated by the use of standard 
pulse-height distribution curves such 
as those in Figs. 2 and 3. Once these 
curves have been obtained from puri- 
fied radioisotopes of known activity, a 
may be 


mixture of radioisotopes 


analyzed by superimposing standard 
curves on the complex curves, and the 
activity of a source obtained from the 


ratio of counting rates at any energy. 


Use 


The spectrometer may be used to 


identify radioisotopes by the energy 
and relative intensity of the gamma 
they The disintegration 


rates ol radioisotopes may be deter- 


rays emit. 


mined either by integral counting 


using values on the top line in Fig. 5 
for the counting efficiency) or by in- 
tegrating under the photoelectric peak 
obtained by differential counting (using 
experimental efficiency in Fig, 5). 
This method simplifies radiochemical 
analysis, but does not, of course, re- 
place it. The energies of the gamma 


rays from any one radioisotope are 


characteristic, but by no means unique; 
this 


may have to be augmented by deter- 


hence, identification by method 


mination of half-life and maximum beta 


Vol. 11, No. 11 - November, 1953 





Counting Efficiency of Nal(Tl) Spectrometer 


Photon 
dis- 


I] sotope y-enerqgy integration 


Na® 


O81 

(CsX)0.031 

(Ba X)0. 0382 

0.66 

PrX)0.036 

0.145 

(HgX)0. 069 
0.41 OO 

Hy? TIX)O.071 
0.28 1.00 


* W.S. Lyon, unpublished data 


Fluore &- 
cence 


yield 


E fli- 


cuency 


Absor p- 
Escape tion 


loss (%) 


K/LM 


loss 


ol O84 
Ol O54 
Ol 053 
Ol 037 
01 065 
Ol O58 
01 100 
Ol 067 
01 O57 
Ol O54 
ol O84 
Ol O71 
01 096 
070 156 


or 


Le 
310 
O76 
270 
130 
167 
Ov2 
165 


3( K/L) 105 


t This value would be lower if K-capture occurs. 





energy, or by chemical separation. 
While chemical similarity presents no 
problem, similarity in the gamma en- 
ergies of two substances in the sample 
may give misleading results. 

Pure beta emitters cannot be iden- 
tified by this method, but their maxi- 
mum beta be obtained 


with the spectrometer. 


energy may 

The gamma spectrometer goes be- 
yond radiochemical analysis in that a 
particular radioisotope, rather than 
just an element, is identified. 

Applications of the method are nu- 
merous. The spectrometer is of use 
in the solution of many problems in 
the radiochemical laboratory, in check- 
ing procedures, and in analyzing un- 
known substances. 

Analytical 
checked for specificity by examining 


methods have been 
the gamma spectra of the activities 
carried through a chemical separation. 
Thus, in a nickel dimethyl glyoxime 
precipitation, traces of cobalt were 
found to be varried. 

The purity of radioisotopes shipped 
by the Operations Division, ORNL, is 
checked by 
ample, Sr** impurities amounting to 
0.01% of the total activity were found 


spectrometer. For ex- 


in Ca*®, and Ba'*® has been detected in 
Sr** solutions in equally small amounts. 
The identification of Sn'!* and Sb'*° in 
the presence of each other is quickly 
performed. 

The Health Physics 


used the spectrometer to determine the 


Division has 


presence and amount of such fission 
Rh'*, and Ce! in 


waste solutions and on air filters. Use 


products as Cs!*, 


in the identification of old-fission-prod- 
uct mixtures has been reported (49). 

> * . 
to thank R. H 
discussions, This 
contract for the 


would like 
helpful 


performed 


The authors 
Ritchie for his 
work was under 


Atomic Energy Commission, 


BIBLIOGRAPHY 


Annual Review of Nuclear 
209 Annual Reviews, 


1952 


1. W. H. Jordan, in 
Science vol. I. p 
Ine., Stanford, Calif 
G. F. J. Garlick, in Progress in Nuclear 
Physics,”” O. R. Frisch, ed vol. Il, p. 51 
Butterworth-Springer Ltd., London, 1952 
R. Hofstadter, Nucteontcs 4, No. 4, 2; No. 5 
29 (1049) 
R. Hofstadter, J 
No. 3, 32 (1950) 
C. J, Borkowski, ORNL-1336 (1952 
D. BE. Muller, et al., Phys. Rev, 88, 775 (1952) 
G. R. White X-ray attenuation coefficients 
from 10 kev to 100 Mev, NBS Report 1003 
(National Bureau of Standards, Washington, 
I. ¢ 1952) 
K. Way, et al. Nuclear data, NBS Circular 499 
and supplements (National Bureau of Stand 
ards, Washington, D. C., 1050, 1951, 1052) 

1, C. E. Crouthamel, C. E. Johnson, ANL-4924 


(1952) 


A. McIntyre, Nocieontcs 7, 


63 








~---Insulating gos cooler 


Slotted brass shield--- - .~-Steel tonk 


Tie-rod spring ~~ —~ 
+ Voriable reactor 


Cathode assembly NT) Pressure plate 


a 4 fee neni Secondary coils 
FIG. 1. Cutaway view of 1-Mev cathode-ray unit. A Cae \! Lembiated abled 
Flat pancake coils form transformer primary and 

tuned secondary. Secondary coils are connected 
by pressure contact through flat phosphor-bronze +H) eed tep 
terminals; spacing allows for cooling, decreases 
towards top to maintain required potential gradi- Primary winding -- Lis Gloss envelope 
ent as each coil develops about 10,000 volts. 
Series capacitor in primary provides unity power 
factor. Filament emission and current in central 
cathode-ray tube is controlled by variable reactor 
in coil that inductively couples filament to primary. 
Entire unit is mounted in steel tank, shielded with Focusing coil ~ — 
overlapping silicon iron strips to prevent eddy- 
current energy loss 


Glass tie rod -~ —- > 11 Reactor drive 


Reactor drive motor 


Tube window 











RADIATION STERILIZATION III 


The Resonant Transformer: 
A Source of High-Energy Electrons 


Beams of electrons that can be used for irradiation of foods and drugs are produced 


in this apparatus that employs a core-less transformer as a source of accelerating 


potential. Application of present and future units is considered 


By J. A. KNOWLTON, G. R. MAHN, duction of high-energy electron beams. Initial development has been concen- 
and J. W. RANFTL Of particular importance is the reso- trated on a l-Mev unit. This appara- 
X-Ray Department nant transformer for generating high tus has three basic electrical compo- 
General Electric Company voltages (1, 2). This article describes nents: the transformer and tube unit, 
Milwaukee, Wisconsin units using a resonant transformer in control stand, and motor-generator set 
conjunction with a permanently evae- Construction of the transformer and 
CONTINUING DEVELOPMENT in the high uated cathode-ray tube (another by- tube unit is shown in Fig. 1. 
voltage X-ray field has made available product of X-ray developments) to Transformer. A secondary or high- 
voltage circuit tuned to resonance (180 
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new and compact components tor pro- produce electron beams. 
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FIG. 2. 


in diameter, 4 ft high. 
is 7 ft 


cycles) eliminates need for an iron core. 
This gives the following advantages 
over conventional transformers: 

1, Space normally required for the 
core and for insulation between the core 
windings is not 


and high-voltage 


needed, resulting in a more compact 
unit 

2. The 
tube can be placed in the center of the 
coil stack 


each other so that each section 


multi-section cathode-ray 
The tube and stack con- 
lorm to 
of the tube is in the immediate vicinity 
ol proper voltage. 

3. The tube is shielded from mag- 
fields that would affect the elec- 
tron beam 

4. Weight of 


reduced 


neti 


the transformer is 
the 
from a syn- 
Three- 


phase 60-cycle line power at 230 volts 


Motor-generator. Power for 


transformer is obtained 
chronous motor-generator set. 
is changed to 180-cycle single-phase 


for the 
transtormer. 


the high- 
field 
gives full control of primary 


powel primary of 


voltage Generator 
control 
and consequently secondary voltage. 

Cathode-ray tube. In this 
tion permanently evacuated tube, elec- 


12-sec- 


trons are produced by a hot filament, 
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Installation of 1-Mev resonant transformer apparatus for 
high-energy electron beam irradiation. Transformer tank is 3 ft 
Over-all height of unit with tube installed 


and conveyor 


accelerated through the tube by inter- 
mediate electrodes, and focused by a 
coil into a beam that passes through a 
window to the outside air and irradia- 
tion area. 

The window material should be of 
low atomic number to permit maximum 
but 
of strength, thickness and durability 


transmission of electrons, factors 


must be considered. Aluminum has 
been used, and titanium and beryllium 
are possible materials, but stainless- 
steel sheet backed by 
grid support has been most satisfactory 
to date. 


Standard circular windows 5 in? op- 


a stainless-steel 


erate continuously with electron beam 
exit currents of 500 wa, and have been 
Heat 


caused by absorption of electrons in the 


operated at currents of 1.25 ma. 


window is dissipated by an air stream 


directed across the outside face. 


Laboratory Installation 


the 
1-Mev unit is equipped with auxiliary 


For small-scale irradiations, 
equipment as shown in Figs. 2 and 3. 
Material to be irradiated passes on the 
conveyor through the electron beam. 
Enelosing the tube and irradiation 
area is a Faraday well designed to col- 


FIG. 3. Close-up of cathode-ray tube in unit. 
of transformer tank, focusing coil, deflection coils for tube pro- 
tection, window end of tube, shutter for controlling electron flow, 





From top: bottom 


lect the electron energy; the resulting 
current is a direct measurement of the 
external beam current. The well also 
facilitates ventilation and removal of 
ozone produced by ionization of the air. 

The 


structed of low-atomic-number 


well and eonveyor are con- 


mate- 
rial such as aluminum to minimize 
X-ray production by interaction of the 
the 


X-ray production increases the hazard 


electron beam with material. 


to personnel ; for this reason, concrete 
walls enclose the irradiation area, Op- 
erating controls are placed outside. 

In a the 
conveyor would be continuous, passing 


product ion installation, 


into and out of the irradiation area, 


Dosage Considerations 


Commercially available 1-Mev peak, 


500-ya beam-out units now in operation 
produce 12,000,000 r/sec outside the 
tube window, and 35,000,000 1 
a treatment 


min at 
With 


transformer-secondary 


distance of 4 in 
allowance for 
waveform and attenuation of radiation, 
the external beam energy is about 300 
watts. 

Electron dosage for treatment of var- 
few 


ious products will vary from a 


thousand to many million rep (roent- 
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gen-equivalent-physical units) (3). A 
convenient dosage to consider is 1 x 
10° rep, since it is in the range of rela- 
tively complete sterilization. On the 
basis of theoretical energy absorption, 
1.06 watts of beam power is required 
for the absorption of 1 * 10°rep/Ib/hr. 
But, in practice, dosage requirements, 
coupled with energy loss in air and in- 
complete conveyor loading, limit beam 
utilization efficiency. Figure 4 shows 
output in pounds per hour per kilowatt 
of beam power available for a full range 
of dosage. Efficiencies can be consid- 
ered to vary from 25-50% and in some 
cases somewhat higher. 


Future Units and Costs 

To provide for electron beam-out 
currents of 10 ma, a 1-Mev resonant 
transformer with a new primary is in 
operation and under test. More turns 
of larger wire in the primary windings 
permit larger current. 
coils handle the requirements of 10-ma 


The secondary 


beam-out currents adequately. 

Sample toad data taken at I & 10! 
volts and 9 ma total tube current, cor- 
responding to 6 ma beam-out current, 
shows power to the transformer pri 
mary of 6.7 kw. Because of power re 
quirements for auxiliary equipment, 
over-all line power consumption is 14 
kw. 


4 kw; an over-all conversion to beam- 


Beam-out energy is calculated at 


out energy of about 30% is realized. 

A beam utilization efficieney of 50% 
would result in an over-all use of about 
15% of input energy. This means that 
140 lb of material would receive a dos- 
age of | & 10° rep at a 
| kw, or less than $0.001/\b. 

Net treatment costs involve appara- 


powel cost of 


tus costs and installation or building 


costs as well as power costs. These op- 
erating costs will become firmly known 
only when production use of electron 


beam generators is common, 


Penetration vs Output 

Penetration of electrons in matter is 
proportional to their energy; it is also 
related to the physical density of the 
matter. Roughly, 1l-Mey 
penetrate 0.2 in. in material of 


electrons 
unit 
density. An increased penetration of 
0.2 in. is obtained for each additional 
Mev. 
maintained only over the first third of 


A reasonably uniform dosage is 


this depth, so that in effective irradia- 
tion of materials from one side, thinner 
sections are involved. 

Besides increasing electron energy) 
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FIG. 4. Irradiation capacity per kilowatt 
of external beam power as a function of 
dosage and beam utilization efficiency 


increased accelerating voltage will also 
the 
But quantity can be increased more 


increase wattage of radiation. 
effectively by raising the operating cur- 
rent of the tube. 
crease at a greater rate with respect to 
the 


higher- 


Apparatus costs in- 


voltage than with current, and 
higher electrical efficiency of 
current units means economy in power 


costs. Where surface treatment and 
not complete penetration of a product 
is required, quantity of radiation as 
well as voltage should be considered in 


apparatus design. 


Processing Installations 


In a installation where 


continuous flow of product exists, in- 


processing 


stallation of multiple units Is recom- 


mended. A number of units—two o1 
many depending upon volume of mate- 
rial and dosage required—are installed 
to do the irradiation with reserve ca- 
When 


from operation, the output of the other 


pacity. one unit is removed 
units is increased to handle the flow of 
Alternately, a 
on a continual stand-by basis to replace 


and all 


run at 


material. unit can be 
one removed from operation 
units operating will normally 
full capacity. 

The dependability of the resonant 
transformer apparatus and the sealed- 
off multisection tube have been proved 
in radiographic installations. It must 
that 


tenance will be required and that in a 


be recongized occasional main- 
flow process where stockpiling of un- 
treated material and irradiated product 
is impractical, reserve capacity should 
be provided for the necessary main- 


tenance work, 


Summary 


Performance of resonant-transformer 
apparatus as a source of high-energy 
electron beams can be summarized as 
follows: 

1. Basic design has been proved by 
operation of over 100 X-ray units at 1 
Mev, plus many at 2 Mev, during the 
past decade. 

2. Four cathode-ray units have been 
in operation at | Mev for periods up to 
three years. 

3. Overcurrent 
and extremely fast-acting surge detec- 


and voltage relays 
tors and beam deflection circuits pre- 
vent damage to the tube and unit. 

4. Adequate 
control is provided. 


instrumentation and 
Focus coil current 
is varied to adjust size and distribution 
In the 1-Mev unit, 
voltage is 500,000 


1,000,000 volts peak, and current from 


of electron beam. 
variable from 
a few to 500 pa. 

5. Sulfur hexafluoride gas 
the transformer allows low- 


used to 
insulate 
pressure operation, does not produce 
harmful dissociation products. 

6. Absence of 
the 


tus eliminates 


moving parts in 


high-voltage generating appara- 


chances of mechanical 
failure. 

7. Permanently evacuated cathode- 
ray tube does not require vacuum 
pump. 

8. Flexibility of design makes exten- 
voltages and currents 


sion to higher 


possible. Units of higher voltage can be 
constructed by use of more secondary 


3 and 5 Mey 


Increased current output is 


Voltages of ure 


coils 
realistic 
demonstrated by use of the 1-Mev unit 
at 10 ma transformer current, 


Cathode-ray tubes at present pro- 


vide 500 wa beams, have been operated 


up to 1.25 ma. Larger window tubes 


> 


will have greater output; 3- and 10-ma 


tubes are being developed. In high 
current operation, biasing of the tube 
to control useful current cycle, plus 
scanning of the beam across the treat- 
ment field, provide higher efficiency 
and better utilization of energy. Spe- 
cific patterns of radiation can be effec- 
tively used to treat irregularly shaped 
objects. 
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The most versatile 
test data recorder 


you've ever seen! 





Check these features: 


SPAN: 
adjustable from 1 to 50 milli- 
volts. Arbitrary dial markings, 
readily converted to millivolt 
range by means of calibration 
supplied with recorder. 


ZERO SUPPRESSION: 
coarse and fine dials permit 
movement of zero by + 100% of 
max. span. 


DAMPING: 
adjustable to obtain optimum 
balancing action for almost any 
span or source impedance. 


SENSITIVITY: 
automatically adjusts measur- 
ing circuit response as span is 
changed. 


SPEED: 
full scale pen travel as fast as 
one second. 


WIDE CHART: 
ll-inch calibrated width gives 
high resolution. 


STANDARDIZING: 


manual 





I you need to record results of a variety of tests, this new FlectroniK 
instrument is just what you’ve been looking for. A simple turn of its 
dials converts it to practically any range your tests require. 
Especially useful with strain gauges, accelerometers, tachometers, 
differential thermocouples—or any other voltage-producing transducer 
—it is like having a hundred instruments in one. You can vary its full 
scale span over a wide range, to spread out test curves in exceptionally 
readable form. You can move its zero point up and down at will, until 
the portion of the test curve in which you’re most interested is spread 
across the recorder chart. And you can change its sensitivity and damp- 
ing to give the recording characteristics that best fit your test. Span 
and zero adjustments are completely independent. 

Our local engineering representative will be glad to discuss how this 
new instrument can bring new convenience to your test work. Call him 


@ REFERENCE DATA: today .. . he is as near as your phone. 


Write for Data Sheet No. 10.0-10 “Adjustable 


I NEAPOLIS- SYWELL REGULAT 10.; 8 ivis 57 
Span Electronik Recorder.” MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial Division, 4571 


Wayne Ave., Philadelphia 44, Pa. 


Honeywell 


Fouts an Controls 
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SERIES OF 
Van de Graaff 





ONE-MILLION-VOLT 
RADIATION SOURCES 














in eS 
} Positive ions ... for neutron pro- 
mene duction, nuclear research, biophysics 
price range 

$18,400 


to 
$26,000 


Electrons i for electron steriliza- 
tion, radiation chemistry, accelerator 


injection 


Model JN... 
positive-ion accelera- 
tor for the production 
of monoenergetic hy- 
drogen or deuterium 
ion beams, 


Model JD oes @lec- 
tron accelerator with 
integral shielding for 
radiation protection 
(see photo). 


Model JS . . . elec- 
tron accelerator suit- 
able for pulsed 
operation. 


Any of the acceleratous in the J series can be housed 


in existing laboratory facilities. These compact, reliable units re- 


quire no special training for their operation or maintenance. And, 
at their low cost, they present an opportunity for many more 


organizations to undertake research with charged particles, 


Write us for detailed information about the J series of 


Van de Graaff accelerators or for assistance in planning your 


radiation-research programs. 


HicH Vo_TAGE ENGINEERING CORPORATIC 


7 UNIVERSITY ROAD CAMBRIDGE 38, MASSACHUSETTS 


Want more information? Use post card on last page. 


Gamma-Ray 
Dosimetry with 
Organic Scintillators 


By R. T. CARR and G. J. HINE 


(Continued from p. 66 
since ¢, predominates over 7 and x. 
Therefore, in this limited energy in- 
terval, Nal(Tl) crystals appear to be 


suitable for dosage measurements. 


Conclusions 


Gamma-ray dosage measurements 
can be performed with organic scintil- 
lators. Results having a high accu- 
racy can be obtained for y-rays with 
energies between 0.2 and 3.0 Mev if 
several factors are considered. With 
increasing crystal thickness, the ab- 
sorption of the y-radiation in the 
scintillator becomes more important. 
Therefore the accuracy of dosage meas- 
urements with thick organic scintil- 
lators is limited. When measuring 
y-ray sources with energies above 1.0 
Mey, the scintillator must be covered 
by a suitable amount of air-equivalent 
material to maintain secondary-elec- 
tron equilibrium. 

A mixture of scattered and primary 
radiation exhibits a lowered average 
y-ray energy compared with that 
emitted from the source. Therefore 
the dose rate measured with a scintil- 
lator will be smaller than that deter- 
mined with an ionization chamber for 
primary ‘y-radiation with energies be- 
low 0.3 Mev. The dosage resulting 
from higher energy y-rays can be 
accurately measured with a_ thin 
scintillator as long as the conditions 
for secondary-electron equilibrium are 


fulfilled. 


This work has been supported in part by 
the joint program of the Office of Naval Re- 
search and the U. S. Atomic Energy Com- 
mission, and also in part by the Bureau of 
Ordnance, U.S. Navy. 
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Extreme Temperature and Altitude Problems 


Solved by 


New Modifiable 


Titeflex Connector 


s 
5 


We have the experience to solve most complex connector 


problems involving extreme altitudes, temperatures and 


pressures with space and weight limitations. And within standard 


design requirements, we can develop special-duty connectors 


sil 


INSTRUMENTATION Connector —07. For moisture 
and corrosion resistance, temperature ranges of 
—65°F. to +400°F. Made of Tefion, plug and 
receptacle mated weigh only % oz. Length 2", 
Insulation properties will permit 3500 volts at sea 
level, 1200 volts at 50,000 feet altitude. Can be 
made with 2 or 3 pins, current 7 amperes. 


= ry < 
CUSTOM WIRING SYSTEMS—For accessory, in- 
strumentation and radio shielded applications. Can 
be furnished with Titeflex or Standard AN Con- 
nectors. Can be sheathed with one or more layers 
of various metal braids, fiber glass or nylon, and 
jacketed with silicone or various other compounds. 
Titeflex will be glad to design, develop and pro- 
duce complete wiring systems to your specifications. 


as a part of complete wiring systems. 


Be ee 

MOISTURE-PROOF and resistant to synthetic lubri- 
cants. For extreme temperature changes in ranges 
of —65°F. to + 400°F., high altitudes up to 65,000 
feet. Resists salt spray, corrosion, vibration. This 
Titeflex Connector is radio shielded, hos positive 
retention of pins and sockets. 5" in length. Mates 
with connectors that conform to MIL-C-5015. 


he. mA J ne) aa eae 
SPECIAL —O7 CONNECTOR. Designed to solve 
your connector problems in instrumentation with a 
real saving in space and weight since this connector 
has no protuberance beyond the flange. Can be 
designed as an integral part of your wiring or 
instrument components. Available in 1, 2 or 3 pin 
arrangements—current 7 amperes, size 1" in length. 
Receptacle and plug weigh only 11 grams. 


All TITEFLEX Connectors can be furnished with thermocouple pins and sockets. 


a ee eee eee weens S ee 
us your specifications. Whatever your requirements, TITEFLEX, INC. 
we can usually provide the right answer. Our Engi ij A N k 5,N 

neering Stoff will be glod » | °76 Frelinghuysen Avenue, Newark 5, N. J. 

discuss your problem without | Please send me your catalog on the Titeflex Connector 

obligation. | 


a 


_ , LET OUR | 
stectieeatieded FAMILY OF PRODUCTS COMPANY __ 


HELP YOURS Ty ADDRESS 


. ZONE STATE 


Se | 
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CROSS SECTIONS 


FIG. 1. 


In Vivo Determination of Thyroid | 


By CLIFTON BLINCOE 


G-M counter used to measure |'*! in dairy cow 





FIG, 2. 


Department of Dairy Husbandry, University of Missouri, Columbia, Missouri 


Determination of rate and magni- 
tude of accumulation of I'*! by the 
thyroid gland of dairy cows presents 
problems and imposes limitations not 
found in such studies with man and 
smaller species. It is desirable to use 
only the restraint of a dairy barn type 
stanchion to which the animals are ac- 
customed because of the difficulty of 
further restraint, the possibility of in- 
jury, and the undesirability of exciting 
the experimental subjects. This al- 
lowed freedom makes impractical the 
use of two of the most desirable tech- 
niques of in vivo determination ol 
thyroid ['! 
tive volume at a 
the neck (1), and the use of a multiple 
counter arrangement (2). The former 


the use of a large sensi- 


fixed distance from 


of these two techniques is also im- 
practical because of the topology of 
the neck of the cow, for the presence 
of a dewlap of variable size makes any 
measurement of the distance between 
the animal’s neck 
receptor inaccurate. 
the tissue covering the thyroid is more 
variable than in other species due, in 
part, to the variable size of the dewlap 
attachments, thus rendering 


and the sensitive 


The thickness of 


and _ its 
the measurements subject to 


70 


greater 


Also, the 


absence of anatomical landmarks in the 


errors than for other species. 


region of the thyroid gland, such as the 
sternal notch in man, make the place- 
ment of any type of sensitive receptor 
a matter of trial and error. 

The technique used was that of hold- 
ing a sensitive receptor in contact with 
the skin over the regions of maximum 
counting rate corresponding to each of 
the lobes of the gland. The sensitive 


used was an end-window 
Geiger tube of 1 in. 


rounded by 1s in. of lead to shield from 


receptor 
diameter, sur- 
the majority of extrathyroid radiation. 
The end of the shield was covered with 
1.27 mm of aluminum as a beta shield 
and to prevent damage to the tube. 
The 


6-ft cable to a conventional counting 


counter was connected with a 
rate meter. 
With 


dewlap is drawn gently to one side and 
with 


the cow in a stanchion, the 


the counter placed in contact 
the neck in the vicinity of one lobe of 
the thyroid gland (Fig. 1). Holding the 
counter parallel to the mid-plane of the 
animal and perpendicular to its spine, 
a search is conducted for the region of 
maximum counting rate, using only a 
constant against the 


light pressure 


131 


Expanded view of phantom thyroid 


of Dairy Cows 


neck. After the maximum observable 
counting rate is recorded, the procedure 
is repeated on the other side of the 
neck, 


are repeated until the observed count- 


If necessary, the measurements 


ing rates of the two lobes agree within 
10%, or until a difference is verified. 
A vial of NalI'*! solution is counted as 
a check on counter sensitivity. 

With this technique each lobe of the 
thyroid is counted independently, and 
thus the cow acts as a duplicate meas- 
urement. This is especially desirable 
in view of the absence of anatomical 
landmarks to guide the placement of 
the counter and in view of the move- 
ments of the neck and of the thyroid 
gland due to rumination and swallow- 
ing during the course of the measure- 
ments. This technique implicity as- 
sumes a reasonable uniformity as to 
the size and shape of the thyroid gland 
and assumes that the rate of change of 
['! concentration with time is invari- 
ant over the entire mass of the gland, 
for the area of the sensitive receptor is 
size of the 


small compared to the 


animal’s thyroid and therefore re- 
sponds only to a portion of the total 
['5! content of each lobe. 


For the determination of the thyroid 
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uptake of I'*! the technique was stand- 
ardized with a phantom (Fig. 2). The 
general requirements of a phantom 
thyroid have been discussed by Preuss 
3). The simulated neck section was 
paraffined cardboard 
and was of elliptical cross section with 
majo! l7'5 em. 
These dimensions constitute the aver- 


constructed of 
dimensions 29 by 


age dimensions for a group of cows of 
various breeds and body sizes. 

The phantom thyroid lobes were 50- 
ml short conical-bottom centrifuge 
tubes filled to a depth of 62 mm (30 
ml) a solution containing about 
50 we of Nal". A layer of “Tygon” 
floated on the radioactive 
This ar- 
rangement corresponds well with the 
average length and diameter of the 
lobes of the thyroid gland of dairy cow. 


with 
paint was 


layer and allowed to dry. 


These phantom lobes were attached 
with rubber bands to an inverted 250- 
ml graduated cylinder that functioned 
as a The centri- 
fuge tubes were attached so that their 


simulated trachea. 
centers were on a chord slightly shorter 
than the diameter of the eylinder as 
the thyroids are placed around the 
trachea of a cow. This assembly was 
lowered into the water-filled phantom 
neck section and symmetrically posi- 
tioned on the major diameter so that 
the centrifuge tubes were away from 
the end of the neck section and the 
cylinder wall was 10 mm from one end 
of the neck section. 

This phantom was counted in a man- 
ner similar to that described for the 
It was found that the addition 
of a simulated spinal cord did not 
appreciably affect the observed count- 
ing rate as has been reported for phan- 
This is 


relatively 


cows. 


other species (3). 
presumably due to the 
greater distance between the thyroid 
No attempt was 


toms of 


and the spinal cord. 
made to simulate the head and chest 
(3) but again, the relatively greater 
distance encountered in the cow should 
make any error caused by their back- 
scattering small. 

. * * 

The work described in this article was sup- 
ported by the U. S. Atomic Energy Commis- 
sion This is a contribution from the 
Department of Dairy Husbandry, Missouri 
Agricultural Experiment Station, Journal 
1372. 
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Photomultiplier Log Level-Period 


Meter for Reactor Control 


By J. C. CONNOR, R. G. DURNAL, and V. G. SHAW 


Atomic Power Division, Westinghouse Electric Corporation 


Pittsburgh, Pennsylvania 


Nuclear reactors are operated at 
power levels ranging from milliwatts 
to megawatts. To neutron 
flux (proportional to power) over this 


measure 


range without range switching, a loga- 
rithmic element is customarily incor- 
porated in at least one control channel 
capable of covering four to eight dec- 
ades of power level on a single scale. 

Another reason for obtaining loga- 
rithmic circuit response is introduced 
by reactor kinetics. Reactor period 
is a logarithmic function, and to limit 
the rate of power-level rise to safe values 
requires control signals that are propor- 
tional to reactor period. 

This article describes an instrument 
using the logarithmic relationship be- 
tween voltage and gain inherent in an 
electron multiplier for measurement of 
period and power level. 


Usual Methods 

A conventional period circuit starts 
with a neutron-sensitive ionization 
chamber. Its output current, propor- 
tional to reactor power, is fed to an 
amplifier producing a voltage propor- 
tional to the logarithim of the chamber 
current. This output voltage, differ- 
entiated by a RC circuit, is applied to 
a meter calibrated in inverse period. 

A frequently used logarithmic circuit 
element has been the log diode (1, 2 
At sufficiently high neutron flux levels, 
input to the diode can be taken di- 
rectly from an ionization chamber. 
The voltage change across the diode 
amounts to about 0.20 volt per decade 
change in current, and an e-fold in- 
crease in current produces a voltage 
change of only about 0.09 volts. Dif- 
ferentiation of these small changes pro- 
duces minute signals, and d-c amplifiers 
are needed to boost the signal to usable 
levels. 

At low flux levels, pulse-type detec- 
tors such as BF; counters or fission 
chambers, with associated multistage 
linear pulse amplifiers, pulse-height dis- 
criminators, and counting-rate meters, 


are required to produce usable inputs 
to the log diode. 

Noise limitations. 
actor period detectable is limited by 
noise in the period-meter output. The 
low input signal levels of the log diode 
make noise a serious problem. Noise 
fluctuations can be reduced by insert- 
ing filters to reduce the upper cutoff 
frequency of the amplifier, but this fre- 
quency must be high enough to permit 
faithful reproduction of the fastest 
period to be measured. 


The slowest re- 


Photomultiplier Unit 

An improvement in the signal-to- 
noise ratio of the period circuit can be 
made by using the nearly logarithmic 
relation between voltage and gain in- 
herent in an electron multiplier. Seintil- 
lations in a neutron or gamma-ray sen- 
sitive crystal are amplified as current 
pulses and filtered at the anode to give 
a direct current. If the multiplier 
voltage is varied so as to keep anode 
current constant, as the input signal 
varies, it will decrease as the natural 
logarithim of the input. 

Circuits operating in this manner 
have been described by Sweet (3), 
Burgwald and Reiffel (4), and others. 

Gamma-ray measurements. 
Gamma flux in a reactor is proportional 
to reactor power if sufficient time is 
allowed for equilibrium to be attained 
by the fission products. With a rising 
reactor power level, gamma-ray and 
neutron measurements of period are in 
good agreement. Gamma-ray indica- 
tion of negative periods can be ex- 
tremely inaccurate, but negative peri- 
ods are always safe. 

Improved circuit. An 
photomultiplier log level-period meter 
has been constructed by modifying a 


improved 


commercially available high-voltage 
d-c regulated supply of the r-f type. 
The circuit is shown on the next page. 

Photomultiplier anode current 
through potentiometer P,; develops a 


control voltage that is fed to the grid 
71 
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SQUARE WAVE GENERATOR 
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PHOTOMULTIPLIER log level-period meter for reactor control 


Tubes V,, Vo, and V3; act 


of tube V,. 
in such a manner that voltage applied 
to the photomultiplier decreases with 
The 
the photomultiplie: 


an increase in voltage across P. 
value to which 
anode current is held by the regulating 
action can be varied by adjusting P. 
This 


ing detector sensitivity and permits 


provides a means of adjust- 
compensation for variations between 
photomultipliers. 

At very low radiation levels, anode 
current consists only of the dark cur- 
rent characteristic of the particular 
multiplier being used at the maximum 
high voltage permitted by the regulat- 
The 


developed 


ing circuit. amount of control 


voltage across P, under 
these conditions is so low that regulat- 
ing action does not take place, and the 
high voltage applied to the tube is 
essentially unstabilized. Since period 
signals are obtained by taking the 
derivative of the high voltage, this 
condition results in period noise. By 
adding resistor R;, which provides a 
negative feed-back voltage from the 
output of the supply, the stability of 
the output high voltage is greatly im- 
Adjusting the value of R; 
will also change the loop gain of the 
this in turn effects the 
A third method 


of adjusting the sensitivity is by vary- 


proved. 
circuit, and 
detector sensitivity. 


ing the size of scintillation crystal. 

The photomultiplier voltage is meas- 
ured by means of a conventional meter- 
ing circuit with P, being used to set the 
meter zero. Level information is dis- 
played on a microammeter calibrated 
with a logarithmic scale and employing 
excess-level 


adjustable contacts for 


alarm circuits. Provisions are also 

made for employing a recording milli- 

voltmeter for continuous level records. 
With this system a voltage change of 


more than 100 volts per decade change 


Use post cord on last page. 


in input radiation may be obtained. 
Thus, in comparison with the 0.2 volt 
per decade figure for the log diode, an 
increase in sensitivity of 500/1 has 
At the same time, the 


impedance of the 


been achieved. 
input system has 
been lowered from a value on the order 
of 10° ohms for the log diode to 10° 
RCA 5819 in 


junction with a thallium-activated so- 


ohms. Using an con- 
dium iodide crystal | in. in diameter by 
level of 3 


current 


1 in. long, a gamma-ray 


mv/hr produces an anode 
greater by a factor of 5 than the dark- 
current noise level. 

A mixture of zine sulfide and poly- 
styrene shows considerable promise as 
a scintillating material for detecting 
fast 
possible to obtain level and period in- 


neutrons. This mixture makes it 


formation from neutron level rather 
than gamma level. 

Period information is obtained by 
taking the derivative of applied photo- 
Resistors R; and 
R. are used to reduce the input signal 
to the 


slightly to allow use of 


multiplier voltage. 
differentiating capacitor C, 
a high-grade 
low-leakage The 
thru C, is C\dV/dt, where V is the por- 


capacitor. current 
tion of the level-signal voltage devel- 
oped &CTOSS R. and the series damping 
shorted. <A 


series with the C, circuit is calibrated in 


resistol microammeter in 
reactor per iod, and employs adjustable 
meter contacts for excess-period alarm 
circuits. Provision for continuous re- 
cording of period information with a 
millivolt recorder is available. 

A working model of the instrument 
has been in operation for several 
as a gamma-sensitive control 
test 
Instrument drift in level out- 


months 
channel for a_ low-power-level 
setup. 
put signal during the course of an 8-hr 
The stability of 
period information obtained is at least 
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Consulting Ceramists 
to American Industry 


American Lava Corporation has an enviable 
reputation as consulting ceramists for Amer- 
ican industry. Being versed in all branches 
of Ceramic Technology, Alco engineers not 
only suggest the most suitable material for 
the particular application but also the best 
and most economical method of manufacture. 


They are at their best when assisting during 
the initial stages of planning or designing. 


They supply machineable ceramics during the 
formative period of a project. This enables 
the designer to evaluate various ideas without 
having to resort to costly and time consuming 
investments in forming tools. 


When the best design and material are estab- 
lished, complete manufacturing facilities are 
available to produce the design in any quanti- 
ty and with the dimensional accuracy required. 


If you wish to submit a problem involving technical ceramics it will have careful attention 


HSM AG) 


MORE THAN FIFTY YEARS OF CERAMIC LEADERSHIP 


AMERICAN LAVA 
CORPORATION 


A Subsidiary of Minnesota Mining and Manufacturing Company 


CHATTANOOGA 5, TENNESSEE 
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an order of magnitude better than that 
from log diode period meters working 
simultaneously beside it, when the 
same RC time constants are employed 
in the differentiating circuits. Period 


PAV E S T H E A | R WAY noise fluctuations as great as 30 sec are 


frequently experienced in the log diode 
period output, for a differentiating time 
T 0 I N T E L LI t FE N T D ES | G N constant of 3 sec. Period noise in the 
output of the photomultiplier period 
meter under the same conditions is on 
the order of 800 to 900 see. 
Advantages. The stability of the 
photomultiplier log level-period meter 
is partially due to the large voltage 
change obtained per decade change in 
input signal and partially due to the 
large dynamic range of the device. 
The transient time of the multiplier is 
on the order of 10°° seconds; hence it 
acts as an extremely fast high-gain 
amplifier, capable of resolving pulses 
occurring at very rapid rates. Even 
when the scintillation rate in the erys- 
tal approaches the resolving time of 
the multiplier, it will continue to 
amplify the pulses produced as a di- 
rect current having an average value 
the magnitude of which is linear with 
pulse rate until currents on the order 
of a milliampere are obtained at the 
anode. 
$y way of contrast, BF; counters 
saturate at pulse rates above 10‘ per 
second, while fission counters are usu- 
ally limited by resolving time of asso- 
| ciated linear amplifiers and discrimina- 
tors to about 10° counts per second. 
The much higher pulse rate at which 
the photomultiplier operates greatly re- 
duces noise due to statistical variations 
in the counting rate. The photomul- 
tiplier is a device having a stable high 
gain in the detector element itself, 
rather than in associated electronic 
ecircultry. 
The secondary feedback loop through 
R,; tends to make the circuit act as a 


ie 
w! 


regulated power supply, the regulation 


mw Way 


point being controlled by the photo- 


aaa 


feigned and built expressly for ra 
§ and airborne operation. As 

Century industrial instru- — 

Mode! 408 Oscillograph | 


multiplier; hence line-voltage fluctua- 


“wt 


tions do not greatly effect the output 


hee aneedd 


An 


mA 
Wy, 


Accidental fatigue damage to the 
photomultiplier by exposure to room 
light is prevented by the regulator ac- 
tion. No d-c amplifier with associated 
stability and zero-drift problems is 
needed following the differentiation of 


the level signal. 
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There is no romancing about Vacuum at Stokes! 


Vacuum processing starts with a vacuum-tight system and 
pumps to exhaust the air. 


These are simple truths, the significance of which is never forgotten 
among men who have worked for many years in vacuum engineering. 


Stokes men have many years of engineering experience, 
shop experience, operating experience in the design, construction 
and installation of vacuum processing systems. 


But the absence of romancing in Stokes’ thinking implies no want of 
imagination! Indeed, the practical application of vacuum processing — 
which gives us blood plasma, the “wonder drugs”, costume jewelry, 
diesel locomotive motors, radio and electronic communication 

had much of its inception in Stokes laboratories; takes practical shape 
in Stokes vacuum processing equipment for industry. 

Stokes is FIRST in Vacuum... in great and small industrial plants, 
in schools, hospitals, and laboratories throughout the world. 


zen human blood plasma 


F. J. Strokes MACHINE COMPANY, PHILADELPHIA 20, Pa. 
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STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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FIG. 1. Circuit of pulse generator. 
of 70-ohm coaxial feeder; D;, 600 cm. 


Vi, Vo, Vz are 12AT7's; Vs, Ve, Vz are 6CH6's; Vs is a 6AL5. Clipping lines D; and Dz are 200 cm 
Durations are: D;, 2 X 107* sec; D; + Do, 4 K 10 


* sec; D; + Dz, 8 XK 107° sec 


Electronic Pulse Generator Giving Fast Rise Times 


By G. W. HUTCHINSON 
Natural Philosophy Department 
The University of Glasgow 
Glasgow, Scotland 


Electronic pulse generators described 
elsewhere for testing nuclear physics 
apparatus (/) have usually been de- 
signed to produce pulses of well defined 
amplitude and shape rather than to 
exploit the full bandwidth of the tubes, 
and the pulse rise times have been 
limited to about 5 & 10 

Faster pulses, when needed, have 
often been 
using relays (2). 
rise time can be made as small as a few 
times 10~* sec, but flexibility is sacri- 


* sec or more, 
produced mechanically, 
By this means the 


ficed since such generators are limited 
in their pulse repetition frequency to 
about 50 per second, and in their pulse 
height to about 10 volts, and cannot 
readily be synchronized with 
other. 

It is very often found necessary to 
produce two pulses separated by a 
short interval of time (e.g., a triggering 
pulse followed by a pulse intended for 
inspection), but with relay generators 
this can only be done by using delay 
cables. The convenient interval be- 
tween the pulses is thus limited by the 
physical lengths of the cables involved 
to less than a few times 1077 
This is not serious when oscilloscopes 
with very fast sweeps are used to in- 
spect the pulses, but when the genera- 
tor is to be used to test apparatus 
(such as many fast coincidence circuits) 
that produces output pulses of the 
order of a microsecond in length, it is a 


16 


each 


sec, 


great inconvenience. In setting up 
such circuits a pulse generator with the 
flexibility fre- 


quency of electronic pulse generators is 


and pulse repetition 
often wanted to produce pulses of rise 
time and length of the order of 10~° see, 
several volts in amplitude, but not nec- 
essarily of very accurately determined 
shape. 

The pulse generator described here 
was designed to meet this need, using 
only standard tubes and components 
As built at 
present it comprises a square-wave gen- 
erator of adjustable frequency, driving 
a single high-speed trigger circuit 
through a simple delay network, with 
an output stage designed to give large 
rather than carefully shaped pulses. 
The same trigger circuit could clearly 


that are readily available. 


be used in more elaborate pulse gen- 
erators to give multiple high-speed out- 
put channels, if and the 
pulses could be more carefully shaped 


necessary, 


by using an output circuit in which a 
standardized current is cut off during 
the pulse (3), so long as their ampli- 
tudes were not required to be more 
than 2 or 3 volts. 

It should be possible to shorten the 
rise time a little by using secondary- 
emission tubes, but the results so far 
published (2) suggest that the improve- 
ment would be only slight. 


Circuit Design 

The basic trigger circuit is a blocking 
oscillator. With this circuit, the tubes 
ean be driven hard into grid current, 
so as to get large output, pulses in a 70- 


ohm coaxial feeder. The positive feed- 


back loop thus contains a pulse trans- 
that low-pass 


high frequencies; but since 


forme! behaves as a 
filter at 
transformers can be made (2, 4) that 
have small power attenuation up to the 
frequency at which the amplification 
factor of the tubes falls to unity, their 
inclusion in feedback loops is not a seri- 
ous limitation to the bandwidth. 

The transformer is wound on a small 
Ferroxcube core of conventional E + | 
shape* using 40 SWG double-cotton- 
covered wire without additional insula- 
tion. The primary 
each consists of 8 turns close wound in 


and secondary 
a single layer on the center section of 
the core (0.125 in. square), one winding 
on top of the other, and in such a sense 
that the ends connected to grid and 
annode are not adjacent. In this way 
the used in charging up the 


stray 


energy 
capacity during the pulse is 


minimized. There is no detectable 
advantage in using a turns ratio dif- 
fering from 1 to 1; in fact, this seems 
to be about the optimum figure. This 
is not surprising when it is remembered 
that the time constants associated with 
both windings are largely determined 
by the real parts of the impedances 
presented by the tube electrodes, while 
grid current is flowing. 

The circuit 
Fig. 1. 

The pulse repetition frequency is 


diagram is shown in 


determined by the square-wave genera- 
tor Ve, and regulated by R, between 
limits of about 10‘ and 10° pulses per 


second. A triggering wave form is 


* Type FX 1052/A3 plus FX 1053/A3, 
Mullard Ltd., London. 
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RIPPLE 
20 Mv. 
16 Mv. 
20 Mv. 
20 Mv. 
10 Mv. 
10 Mv. 
10 Mv. 
10 Mv. 


CURRENT 
0-200 Mo. 
0-20 Ma. 
0-500 Mo. 
0-500 Ma. 
0-50 Ma. 
0-3 Amp. 
0-2.25 Amp. 
0-1.5 Amp. 
0-750 Ma. 10 Mv. 


0-300 Ma. 10 Mv. 
0-5 Ma. 5 Mv. 


0-300 Ma. 10 Mv. 


0-200 Ma. 5 Mv. 
0-200 Ma. 5 Mv. 


0-200 Ma. 5 Mv. 
0-5 Ma. 5 Mv. 
0-200 Ma. 5 Mv. 
0-200 Ma. 5 Mv. 
0-200 Ma. 5 Mv. 
0-150 Ma. 5 Mv. 
0-150 Ma. 5 Mv. 
0-5 Ma. 


0-150 Ma. 
0-5 Ma. 
0-150 Ma. 
0-150 Ma. 
0-3 Amp. 
0-2.25 Amp. 
0-1.5 Amp. 
0-750 Ma. 


0-150 Ma. 
0-5 Ma. 


0-150 Ma. 
0-150 Bias 0-5 Ma. 
0-150 0-50 Ma. 
3-30 0-30 Amp. 
1-13 0-10 Amp. 
0.3-3 0-100 Ma. 


VOLTS 

0-1500 
“0-1200 
0-1000 
200-1000 
“0-1000 
0-600 
0-600 
0-600 
“0-600 
0-600 
0-150 Bias 
0-600 

#1 0-600 
#2 0-600 
0-600 
0-150 Bias 


#1 200-500 
#2 200-500 
200-500 
0-400 

0-400 

0-150 Bias 
0-400 

0-150 
100-400 
“100-400 
0-350 

© 0-350 

0-350 
0-350 
“100-325 
0-150 Bias 
0-300 








































































































WORKMANSHIP 

Workmanship is of a quality with the highest existing production standards 
and best instrument electronic practices consistent with the intended use of 
the item as a continuous duty voltage regulated power supply. Oil filled 
paper condensers and resistor-board construction are included in the design. 


FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. No. 78 
Vol. 11, No. 11 - November, 1953 


MODEL 700 


output pc: 0-350 volts, 750 mea. 


line, 
- Vy% for both 
REGULATION ations, 0- 750 mo. 


105-125 volts, ond load 


vori 


RIPPLE: 10 millivolts. 


This unit is ovoilable delivering: 


Voltage Regulated Power Supplies are conserva- 
tively rated. The regulation specified for each 
unit is available under all line and load condi- 


tions within the range of the instrument. 


DC POWER SUPPLY SPECIFICATIONS 
REGULATION: As shown in table for both line 
fluctuations from 105-125 volts and load varia- 


tions from minimum to maximum current. 


*REGULATION FOR BIAS SUPPLIES: 10 milli- 
volts for line 105-125 volts. 42% for load at 150 


volts. 
tAll AC Voltages are unregulated. 


All units are metered except Models 131, 315 
and 3100. 


All units are designed for relay rack mounting 


or bench use. 


MANUFACTURERS OF ELECTRONIC EQUIPMENT + RESEARCH + DEVELOPMENT 


BKGEBPICIO 


LABORATORIES 


131-38 SANFORD AVENUE + FLUSHING 55, N.Y. 
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This WELCH ALLYN 
High Sensitivity 
Y-ray detector 


“SR. 


’ 
Fog -\ 


adds to speed 
and accuracy of 
medical research 
with radioisotopes 


HIGH SENSITIVITY — Many times 
greater than conventional G-M 
counters. (40,000 50,000 cpm /uc of 
sample for I'5!) 


CUP TYPE CONSTRUCTION - Counter 
serves as. container for material to 
be measured, 
large samples and simplifying sam- 
ple preparation. 


ermitting use of 
5 


SENSITIVITY NOT DEPENDENT ON 
SAMPLE SIZE — Obviates necessity of 


making size-dependent corrections 
to counting rate observed. 


LONG LIFE AND STABILITY — Exceed- 
ingly stable and has infinite life, 
Overvoltage will not harm it. 


DEPENDABILITY AND EASE OF USE — 
Compact, portable, simple to set 
up and operate, No preamplifier 
needed. 

Manufactured under license from 
Texaco Development Corporation, a 
wholly owned subsidiary of The 
Texas Company 

FOR DETAILED INFORMATION, WRITE 


WELCH ALLYN, INC. 


Skaneateles Falls, N.Y. 
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FIG. 2. 


available from either anode of this 
tube, the sign being chosen by S,. 

V; works as a slave to Vo, generating 
another square wave whose lag in time 
relative to that of V» is determined by 
R. in the about 2 to 20 


switches on or 


range of 
usec. Se off the main 
output independently of the triggering 
wavelorm. 

This second square wave is differen- 
tiated, and the wavelorm 
triggers the blocking oscillator tube 
Ve The pulse produced at its cath- 


resulting 


ode in a 35-ohm load is about 30 volts 
high, 0.15 usec long and roughly square 
in shape. It may be clipped by the 
coaxial 70-ohm feeders D,, De and Ds, 
the switch S 
The 


cludes pulses of both sign as well as 


selecting the clipping 


time. resulting waveform in- 


irregularities in the base line, because 
the blocking 
very flat topped, and the clipping lines 


oscillator pulse is not 
are not perfectly matched. 

V'; cleans up the output, giving nega- 
tive pulses of 40-volt amplitude in a 
When 


needed, the 


70-ohm load. a positive out- 


put is inverting trans- 
former T's is inserted by the 
switch, Ss. 
ondary windings each consisting of 15 
turns of 40 SWG_ = double-cotton- 


wire, close 


toggle 


It has primary and sec- 


covered wound in single 
lavers on a Ferroxcube core* having a 
cross-section inside the windings of 
10 X 12 mm. 

The switch Sy, gives a stepped at- 
tenuation. It was used in preference 
to a continuously variable attenuator 
because it is difficult to make a non- 
inductive low-impedance potentiome- 
ter. Multiplying factors of X1, 0.1 
and 0.01 are provided at three sepa- 
rate output sockets. 

lV, is used to give a convenient bias 
15 volts to Vy, and J The 


wiring associated with J Ve, Vr and 


of about 


the output network must be kept ex- 


* Type FX 1105/A4 plus FX 1106/A4 


Mullard, Ltd., London 


Use post? card on last page. 


Typical output pulses from generator 


short, and inductive loops 


must be avoided. 


tremely 


Performance 


The rise time of the blocking oscil- 
lator pulse has been estimated by vary- 
ing the length of the «clipping time and 
observing the effect on the height of 
About 80% 
of its total rise appears to take place 


the pulse at its cathode. 


in 10° see, 
Clipping times longer than 2 * 107° 
sec have no observable effect on the 


height. 
not shorter than this, the clipping line 


As long as the clipping time is 
accurately defines the duration of the 
pulse at the grid of V; at a level of half 
its maximum amplitude. To a lesser 
degree of accuracy, depending on the 
bias voltage, this will also be the dura- 
tion of the output pulse near its base. 

The output pulses from V; have rise 
times appreciably faster than this. In- 
serting clipping lines on the output and 
observing the height of the resulting 
pulse shows that 95% of the rise takes 
mysec 50% in 4.5 
myusec, when the output is 


place in 10 and 
negative. 
The inverting transformer increases the 
rise time slightly for positive output. 
Figure 2 shows typical output pulses. 
They were taken on an ordinary labora- 
tory oscilloscope not intended for high- 


work, 


base, and they are therefore a little dis- 


speed using an external time 
torted by reflections in the wiring of 
the oscilloscope, by coupling between 
the X and Y deflector plates and by 
the considerable nonlinearity of the 
time base. They show, however, that 
the length of the pulses is quite well 


defined even at 2 K 107° sec. 


BIBLIOGRAPHY 
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TECHNICAL BRIEFS 


® Baling is preferable to incineration 
for reducing bulk of contaminated solid 
wastes because it is a simpler operation 
and is cheaper. R. E. Larson and 
R. H. Simon, in KAPL-936, report 
that, while baling reduces volume less 
than incineration by one-quarter, its 
capital cost is one-tenth, its operating 
costs one-half those of incineration. 


© Upper limit for frequency of ternary 
fission is less than once per thousand 
fissions, according to preliminary re- 
sults of A. Berthelot and co-workers of 
the French AEC establishment at 
Saclay \pparent ternary fissions de- 
tected with their cloud-chamber tech- 
nique may account for the discrepancy 
between their value and the current 
estimate of a frequency of once in 


ighty fissions. 


@ Birmingham proton synchrotron has 
now been operated at 1 Bev with 3 x 
10° protons per pulse. Measurement 
was made by observation of protons 
passing through the walls of the ce- 
ramic vacuum chamber. 

® Distribution of radioactive material 
in a source is determined with simple 
device described by R. G. Mitchell 
(Brit. J. Radiol. 26, 494 (1953)]. Gei- 


ger tube is mounted above two lead | 
blocks 6 in. high and 334 in. wide, | 


separ ited by brass spacers to form | 


1-2 mm slit tadium needle or other 
source is drawn past slit by screw 
mechanism, and counting rate is 
plotted against distance. Device does 
not have drawbacks of autoradiogra- 
hy, especially problems with critical 


wre 
i ° 


@ Liquid scintillation detector has been 
used at Los Alamos in determination of 
total radioactivity of human _ bodies. 
Device, described by F. Reines et al. 
172, 521 (1953)], consists of 

imeter tank 30 in. high sur- 

by 45 photomultipliers. An- 

insert 20 in. in diameter and 

gh is placed inside tank to hold 
surrounding annular region is 

ith liquid seintillator. Meas- 
urements indicate that radium can be 
detected in body at levels well below 
present tolerance of 0.1 we. Potassium 
content of body can be measured with 


ecuracy. 


® Lining of concrete and other surfaces 
with polyethy lene has been accom- 
plished by using a flame spraying, hot 
melt technique. R.A. Wiese of Pow- 
der Weld Process Co., describes mate- 
rials and methods in NYO-622S. 
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THE BERKELEY MODEL 2080 
FOR HIGH-ACCURACY FIELD MEASUREMENTS 


ESCRIPTION 


l 

l 

[ 

i 
Q::0110: 


Maximum Counting Rate: 
Paired Pulse Resolution: 
input Sensitivity: 
Interpolation Indicator: 
Register: 

High Voltage Supply: 
Batteries Used: 

Battery Life: 

Weight: 

Overall Dimensions: 
Finish: 

Prices: 

(f.0.b. Richmond, Calif.) 


For complete data, 
please request Bulletin E-11 





The Model 2080 is an accurate, battery operated GM scaler for 
precise measurement of very low beta or gamma radiation 
levels, where source-to-background ratio is small. 

Because it is a scaler rather than rate meter, its 

inherent accuracy is exceptionally high. 

Design is compact and rugged, with provisions for easy 
servicing and battery repiacement. 900-volt fixed high voltage 
is provided through a vibrator power supply, to operate 
BERKELEY Models 20 and 25 GM probe assemblies or 

any self-quenching Geiger tube with a threshold 

voltage of approximately 860 volts. 

Count is registered on a four-digit scale-of-eight register 

plus an 8-count interpolation meter. Count may be 

started and stopped by push-button and timed by 

an ordinary watch or stopwatch. 


100 counts per second, 

100 seconds 

¥2 volt 

Scale-of-eight meter 

4-digit resettable 

900 volts 

6 - 11 volt; 1 - 45 volt 

60 hours — intermittent duty. 

16 Ibs 

11"x 64%4"x 8” 

Top and bottom panels grey baked enamel. Sides Ham. 
mertone blue baked enamel! 

Model 2080A Portable Scaler—with Mode! 20 probe with 
Victoreen 1 B85 thin aluminum wall Geiger tube $486.00 
Model 2080H -same as above except with Model 25H probe 
with Anton 201H mica window Geiger tube $511.00 
Mode! 2080T. same as above except with Model 25T probe 
with Anton 201T mica window Geiger tube $521.00 
Mode! 2080 Portabie Scaiersame as above except with an 
unterminated input cable (no Geiger tube) .........$450.00 


Berkeley 





CARBON RESISTORS 


Years of intensive research and 
development bring you match- 
less stability and accuracy. 

Dalohm deposited carbon re- 
sistors are manufactured under 
rigid controls in a special furnace 
developed exclusively by Dalohm 
engineers. This process, inciden- 
tally, eliminates soot which in- 
sures still greater stability. 

Pure carbon in crystalline form 
is bonded to a selected ceramic 
core and then sealed against 
moisture and other environmen- 
tal factors with a special silicone 
coating. 

Temperature coefficient 140 
PPM per degree C for the lower 
resistance ranges up to 500 PPM 
per degree C for higher resist- 
ance ranges. Three resistance 
ranges: DC-1/2 (50 Ohms to 5 
Megohms); DC-1 (50 Ohms to 10 
Megohms); DC-2 (100 Ohms to 
50 Megohms). 1% accuracy. 


UAW eas / AV Aer VMWare A 


DALE PRODUCTS. 1c 


ta Canada: 
Teletronics Corp., Ltd. Toronte & Montreal 
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NUCLEAR ENGINEERING 


Reactor Hazards Predictable, Says Teller; 
Great Need for Public to Be Educated 


Edward Teller, chairman of the former AEC Reactor Safequard Committee 
and now a member of the AEC Advisory Committee on Reactor Safeguards, 


in a talk at the Berkeley conference on nuclear engineering on Sept. 10, 


1953, pointed out that public opinion could have a great effect on nuclear 


power development. 


Reactors have been enclosed in 
the unknown and so 
unreasoned 
public. If a bad 
reaction will retard the field. 

No one has yet been killed by a 
reactor in this country. But in 
fatal 
An effort must 
be made not only to be careful and 


have 
the 


occurs, 


mists of 


evoked fear among 


accident 


any 


great development, accidents 


occur sooner or later. 


avoid accidents, but also to dispel the 
aura of mystery so that the public will 
not be unduly alarmed. This requires 
pointing out the real difficulties and 
telling what the safe aspects are. 

Inherent safety. Reactors are 
herently safe because: 

1. We understand them in all essen- 
There is no reason for 


in- 


tial features. 
us to expect them to behave in an un- 
foreseen manner as with other types of 
machines. 

2. Reactors 
gish, conservative systems. 

A reactor has not been found which, 


are exceedingly slug- 


if it should explode, would explode 
than its 
Industrial life is full 


to set 


more violently equivalent 
weight of TNT. 
hazards. It 
gasoline tanks afire. 
Fission-product danger. 
real danger associated with reactors is 


of such is easier 


The only 


the fission products they produce. If 
a reactor blows up and gaseous fission 
products escape, there will be consider- 
able danger. The 
destructive mechanism that could kill 


reactor is a self- 
an extremely great number of people 
if fission products were released. 

A runaway reactor can be _ rela- 
tively more dangerous than an atomic 
bomb producing the same radioactivity. 

Fission-product gases can’t be de- 
tected by the 
accident occurs in 
standers are hurt than in conventional 


senses. If a reactor 


which fewer by- 
accidents, an exceedingly great num- 
ber of other people will become worried 
because of this. 
Protective measures. 
protective measure is to isolate reac- 


The simplest 


Use post card on last page. 


Here are extracts from his comments. 


tors, but this is a clear impediment in 
the development of the technology. 
Thus other methods should be sought. 
We should be able to distinguish be- 
tween safe and unsafe. This is not to 
that we shouldn’t build 
reactors. They should be considered 
as part of the course of development. 

There to guard 


against 


say unsafe 


are 
malfunctioning of 
These include: 

1. Use interlocks shutoffs to 


prevent too rapid an increase in reac- 


many ways 


reactors. 
and 


tivity. 

2. Design so that when a reactor is 
hot after a couple of years of operation, 
it is possible to look inside and check 
the safety devices. 

3. Care should be 
strange materials in 
tion. We've attempted to use mate- 
rials having had little experience with 
They may behave strangely. 
that are usually 
behave dangerously. 
after 


have 


exercised when 


using construc- 


them. 
In fact, 
innocuous 
For 
having 
the 
may combine dangerously. 
A. All with 


must be analyzed 


materials 
may 
elements, 


example, two 


atoms dislocated, may 


activation energy reduced and 


experiments reactors 
intelligently and 
carefully conducted. In experimental 
reactors, there are channels into which 
test put. This can be 


very dangerous because at the conclu- 


materials are 


sion of a test materials that have been 
the back 
withdrawn, 

5. Attach an the 
reactor that is sensitive to earthquake 
shut the 
Earthquakes can change reactors from 


holding reactor may be 


instrument to 


fronts to reactor down. 
safe to unsafe configurations and may 
destroy the controls. 

With all the inherent safeguards that 
can be put into a reactor, there is still 
no foolproof system that couldn’t be 
wrongly by a great 


made to work 


enough fool. The real danger occurs 
when a false sense of security causes a 


letdown of caution. 
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TYPE 2007, BASIC UNIT 
Contains shock-mounted fork, 
double triode and all cir- 


cuitry. Output, 400 or 500 
+ 





TYPE 2003 
Same as Type 2007 (at right) 
except Tube 12AT7 and 5 pig- 
tail components are external. 





cycles. Accuracy = 1 part 
in 50,000. Octal base con- 
tainer, 1!/2" x 4'/2". Weight, 
10 oz. Power required, 75 to 
200 V.-D.C, at 1 to 5 maa. 








and 6.3 V. at 300 ma. De- 
signed for MIL equipment. 





TYPE 2001-2, BASIC UNIT 
Frequencies, 200 to 3000 
cycles. Dividers and multi- 
pliers available for lower 
and higher frequencies. Out- 
put, 6 V.—JAN construction. 





TYPE 2005, UTILITY 
Provides 10 Watts at 110 V. 

















Precision frequencies from 50 
to 500 cycles. Input power, 
50 to 500 cycles, 45 Watts. 














TYPE 2121-A, LAB. 
STANDARD 
Outputs, 60 cycles, 0-110 
Volts, 10 watts; 120-240 cy. 
impulses. Input, 50-400 cycles, 

45 Watts. 











TYPE 2111A, POWER UNIT 
50 Watt output. 0-110-220 V. 
at 60 cycles or any fre- 
quency 50 to 1000 cycles. 
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Ordnance, Ballistics 


FREQUENCIES 


GUARANTEED ACCURACY : Balistics 
1 PART IN 100,000 (0019) ie ee Sees 


oa Measurement 

uid Flow 

Nuclear Physics, Telemetering 
Chemical Reaction 


except where otherwise note 


The basis of these frequency standards is an electronically 


actuated high-precision fork, temperature-compensated and 
hermetically sealed against barometric changes. The partial list 
of uses at the right not only suggests the broad range of appli- 


Radiation Counting 
Computers 
Facsimile 
Fire Control 


cations but also proven dependability where there can be no 
compromise with accuracy. Please request details by Type No. 
Our engineers are available for advice or cooperation on re- 
lated problems. 


American Time Products, Ine. 


580 Fifth Avenue New York 36,N. Y. 
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School and Indl. Research Labs. 
Accurate Speed Control 
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AM PHENOL 


AN CONNECTORS —AMPHENOL is the leading 
manufacturer of approved AN connectors. These 
have many features unique with AMPHENOL, in- 
cluding gold-plated contacts, and many features 
now standard in government specifications that 
were initiated by AMPHENOL, such as machined 
coupling rings and dielectric material, 1-501. 


RF CONNECTORS matelalthiclaitiacte| strictly to 
‘ t specifications, AMPHENOL RF con 
iture never-failing continuity, perfect 

ted AMPHENOL construction Giving 

rmance, they provide the most 


oP alel@masloll-t Mlalel meh aeiilel ell 


COAXIAL CABLES — Quolity control makes the 
difference in AMPHENOL coaxial cables. Manufac- 
tured to the closest tolerances and inspected during 
every phase of this manufacturing, AMPHENOL 
coaxial cables are available with many different 
types of dielectrics and jackets—premium mate- 
rials help assure quality performance. 


SPECIAL CONNECTORS — Many connectors are 
{ y AMPHENOL to assist manufacturers with 
the interconnection of elec 

ese include the famous BLUE 
Make MMlelih abd 21s McLee iiclaleleiae 
melalalidicls ae Taide ap Ot 


r problems, too 


brand new—the ampnenot A-3 Catalog con- 
tains up-to-date electrical and mechanical 
details on all AaMpHENOL AN and special 
connectors. For complete information on 
these, send for your copy of Catalog A-3 


AMERICAN PHENOLIC CORPORATION 
chicago 50, 
illinois 


38): 


Analysis of Legislation 
DEAR Sir: 

Your September, 1953, issue is most 
interesting, particularly in regard to the 
article, “Should the Atomic Energy Act 
Be Revised?” 

We would like to call your attention 
to the item referring to Mr. Atwood on 
page 16, wherein the following opinion 


| is attributed to him: ‘In order to per- 


| 
| 


mit ownership and operation of a small 
industrial process reactor, the law does 
not require changes.”’ This is not Mr. 
Atwood’s opinion. In his statement 
before the Joint Congressional Com- 
mittee on Atomie Energy, dated July 
13, 1953, Mr. Atwood said, “In order 
to permit ownership and operation of 


| such an industrial process reactor, the 


law does require changes.”’ [italics are 
mine}. 

In your box score of the witness view- 
points, we note the “X”’ indicating 
North American’s representatives do 
not feel that the need for developing 
nuclear power is urgent. It is impor- 
tant that we make our position clear in 
this regard. Actually, we do feel that 


| it is urgent to develop nuclear power, 


| so as to have this power source ready 


when our conventional fuels are de- 
pleted or otherwise hard to obtain. 


| We do not believe it is urgent that a 


| 


full-scale reactor to produce electricity 
be built now on the basis of present 


| technical knowledge. 





Relative to the question of govern- 
ment or private ownership of plants 
and fuels, also referred to in your box 
score, it is our opinion that we are en- 
tering the first phase of a transition pe- 
riod during which government sponsor- 
ship of atomic power will be turned 
over to private ownership. We feel 
that at this early stage of such transi- 
tion, it is not advisable to remove gov- 
ernment from its position of respon- 
sibility in this field, and therefore 


private ownership of plants and fuel is 
| 


not now a necessity. 

Your roundup is one of the first we 
have seen and it is felt that it will at- 
tract a great amount of attention 
From this standpoint particularly we 
would like to have our position made 
clear 

GARLAND C, Lapp 
Public Relations 


North American Aviation, In¢ 
Downey, California 


NUCLEONICS ts sorry about the mis- 


| quotation of Ur. Atwood. In tran- 
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INDUCTION GENERATOR, 
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SERVO AMPLIFIERS 


Transicoil servo systems feature integrated 
design—every component is made to match 
all the others . . . coordinated to insure 
maximum efficiency and top performance. 
For systems of your own design, Transicoil 
can supply precision components de- 
signed to meet your requirements . . . their 
effectiveness limited only by the restrictions 
you impose. MINIATURE CONTROL 


. P MOTORS 
Complete data will be sent on request. 3° 


TRANSIGOIL 


CORPORATION jeu vou is. vy. 
Engineering-Sales Representatives in: 


BOSTON, MASS. * BUFFALO, N. Y. »« CHICAGO, ILL. * CLEVELAND, OHIO * DALLAS, 
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SUDE RULE 


scriling the parts of the testimony to be 
the word “not’’ was 
inserted in the 
we felt that there 


might be some misunderstanding in in- 


used in the article, 


cnadvertently sentence 


mentioned. Because 


terpretation of the tabular columns on 
plant and fuel ownership, we inserted the 


CALCULATOR 
ACCURACY! 


WRITE Dept. N-11 


Want more information? 


84 


Use post cord on last page 


following statement in our introduction: 


An entry in the ‘no’ columns under plant 
and fuel ownership does not always mean that 
an individual is opposed to such ownership but 
in some cases that ownership is not necessary 
In gene ral, the 
positions shown for the witnesses are for the 


or pertinent to his position 


short-term picture but not necessarily for the 
long term.”’ 


DEAR Sir: 

your ‘Should the 
Atomic Energy Act Be Revised,”’ Sep- 
tember, 1953) is one of the finest anal- 


report . 


yses of a transcript of testimony on 
pending legislation that I have ever 
seen, and I| think it 


structive thing that has been done on 


is the most con- 


this extremely difficult problem. 


Casper W. Ooms 

Chicago, Illinois 

Chairman, AEC Patent Compensation Board 
and Member, AEC Patent Advisory Panel 





Reprints of 
“Should the Atomic Energy 
Act Be Revised” 


cre available without charge in small 


quantities. Your request should be sent to 


Reprint Department 


NUCLEONICS 
330 West 42nd St. New York 36, N. Y. 











Beryllium in Russia 


| DEAR Sir: 
cussed in an article ‘“ Properties of Be- 
iryllium,”” by M. Udy, H. Shaw, and 
| F. Boulger (NU, May ’53, pp. 52-59.) 
| Some marked differences between So- 
have 


viet and American technology 


been noted during an extensive re- 
search and translation program on Rus- 
‘sian technical books. 
part by the Office of Naval Research 


this study includes research from more 


Sponsored in 


‘than forty technical books published 
in Russia since 1945. 

text by A. I. 
Belyaev* gives an interesting history 


Among these, a 


*A. I. Belyaev, (Russ.) Notes on the 
history of the metallurgy of the light metals 


(Gov. Sei.-tech. Pub., Moscow, 1950) 


| The technology of beryllium was dis- | 


CARBON-14 and TRITIUM 
COUNTING 


A complete 
Counter 


Scintillation 
for 
counting of carbon-14 and tritium 
Regular other 
ples including those with extremely low 
excellent 
equipment 


Liquid 


designed 


new 


has been precise 


biological or tracer sam- 
counted with 
this 


Archeological dating work with natural 


activities may be 
reproducibility using 
arbon-14 can even be done with it. 
W or k 
done 
Gould 
1 May 


Chi ago 


with similar equipment has been 
at Los Alamos (F. N. Hayes, R. G 
SCIENCE, Vol. 117, No. 3044 
1953) and at the University of 
J. R. Arnold, in press 
The method involves introducing liquid 
samples directly into a liquid phosphor 
thus 100% 


absorption loss. 


geometry and no self 
The 
efficiency with carbon-14 
Higher counting rates 
for any specific activity with this method 


giving 
counting 
15% 


absolute 
is about 
can be obtained 
than with gas phase counting since It 1s 
possible to use much more sample as a 
liquid than as a gas. The preparation of 
suitable liquid samples is very simple for 
and there is a 
saving in effort the 
methods of sample preparation required 
for either solid or gas phase counting 

Phis Liquid Scintillation Counter is sim 
ple to operate, and it definitely is practi 
cal for 
other tracer 


data are 


many biological materials 


great time and over 


routine biological, clinical, o1 


experiments where precis¢ 


required 


Write for our special bulletin: Liquid Scintilla- 
tion Counter for Carbon-14 and Tritium 


@GAS FLOW COUNTER 


for counting alpha beta, o 
from solid samples mounted 
ets u is a circular style preflush flow 
stainless steel and designed 
for the ultimate simplicity in cleaning 
decontamination. It may be used for 

proportional 


radiation 
in cups or planch 


gamma 


counter made of 
and 

eithe 

Geiger o1 counting 


@® AUTOMATIC SAMPLE COUNTER 


up to 100 samples completely 
Various sizes and styles of planch- 
use d and the y may be mire d 
together at random along with blanks and 
standards to suit any requirements. This in 
strument may be adapted especially for counting 
carbon-14 and other weak beta emitters with 
good efficiency 


for counting 
automatically 
ets may be 


very 


@ AUTOMATIC FRACTION COLLECTOR 


for accurate fraction cutting in column chro 
matography This collector may be used for 
taking samples on a simple time for 
precise cuts, it may be used on a drop-eounting 
see Many of the features of this instrument 
planned to facilitate work with radio 
material, however, they add greatly to 
for any chromatographic work 


basis or 


were 
active 
its usefulness 


@ COMPLETE 


for nuclear research. As 
for the Atomic Instrument 
bridge Massachusetts, we 
information and assistance as we as 
and other literature on their extensive 
instruments for all phases of nuclea 


INSTRUMENTATION 


Midwest Representative 
Company of Cam 
can supply specific 
technical 
catalogs 
line of 
research 


Write for further information 


PACKAR 


Research Equipment and Service 


P. O. BOX 428 - LA GRANGE, ILLINOIS 





INSTRUMENT 
COMPANY 








Want more information? Use post card on last page 


November, 1953 - NUCLEONICS 





of earl developments in beryllium 
production in his country; 


oO. Js 


description of then 


another by 
Songinat provides a detailed 
chemical and 
metallurgical practice, as of 1951, for 
what they call “the metal of the 
ruture 

Jecause beryllium is important to 
our own economy both industrial and 
military, some special comment on 
these sources is warranted. 

History. For the historian, Be- 
The First Russian 
Beryllium 
details on the 


lyaev’s chapter 10: 
Scientific Investigations on 
provides some early 
discovery of beryllium that are not a 
Occidental 
principal reference, incidentally, is af- 
fidavited by 


part of literature. His 
a half-tone reproduction 
of the title page. 

Prior to making an issue out of Rus- 
sian ‘‘firsts,’’ Belvaev grants the dis- 
covery of the element now known as Be 
to France’s Vauquelin, who described 
the mineral beryl in 1797. Sweden’s 
serzelius is credited ‘with an incom- 
plete analysis of “glucinium’’{ about 
1812.§ Next come Germany’s Scherer, 
and Gmelin, then Wo6hler who pre- 
pared metallic Be by reduction with 
calcium in 1827. 

However, “... the true atomic 
composition of beryllium oxide was 
found earliest of all by the Russian in- 
estigator of this metal, Abdeev (1819), 
who compared the compounds of glu- 
cinium with the compounds of magne- 
sium and eliminated the prevailing 
opinion which analogized the oxide of 
glucinium with the oxide of alumi- 
nium.”’ The earliest authority for this 
statement is given as the aforemen- 
tioned cut of the title page of an article: 
On Glucinium and its Compounds, by 
G. Staff-Captain Abdeev published in 
1842 in Gornt Zhurnal 9, No. 3, p. 361. 
extensive quotes show that this inves- 
tigator prepared beryllium chloride by 
heating a mixture of carbon and beryl 
in a stream of dry chlorine. Belyaey 
emphasizes his work because the elec- 
trolysis of fused chlorides is the prin- 
cipal means of producing beryllium in 
Abdeev studied both 


the chloride and the sulfate of Be, along 


Russia today. 


tO. A. Songina, (Russ.) Rare metals 
Gov. Sci.-tech. Pub., Moscow, 1951) 

t Glucinium, or glucinum (symbol Gl), 
early appellation prompted by the 
sweetish flavor of certain beryllium salts 
Greek glykys: sweet), and it was often 
applied variously to metallic Be and its 
GI is still used instead of Be 
in some French journals. 

Schweigger's Journal fiir 
und Phys. 15, p. 296 (1812) 
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compounds. 
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FIXED RESISTORS 


Differentially 
tempered leads 


The leads of all Bradley- 
units are differentially 
tempered. This gradu- 
ated softness of leads, 
near the body of the re- 
sistor, prevents sharp 
bends and avoids dam- 
age to resistor. 





SIZES OF UNITS 
Rating | D 
bw 3/8" 9/64" 
lew 9/16" 


7/32" 
2-w 11/16" 5/16” 











because they are 
rated at 70C 


Bradleyunits have a wide safety 
factor. They are not crowded for per- 
formance because they are rated at 
ae not the usual 40C. They 
withstand extremes of temperature, 
pressure, and humidity and require no 
wax impregnation to pass salt water 
immersion tests. 


Bradleyunits are packed in honey- 
comb cartons to keep the leads straight 
and avoid tangling during assembly 
operations. Availab!e in 2, 1, and 2- 
watt ratings in standard RETMA values 
up to 22 megohms. 


Allen-Bradley Co. 
106 W. Greenfield Ave. 


Milwaukee 4, Wis. 


THAT STAY FIXED... 


LLEN-BRADLEY 


FIXED & ADJUSTABLE RAD 
Sold exclusively to manufacturers S21 u a LITY 
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INSTRUMENTATION FOR 


Ptuclewr Research 


Developers of 
special purpose 
instruments made 
to customer 
requirements 


Improved JUNO 


A portable, lightweight, battery- 
operated instrument, which meas- 


(| wres the intensity of, and distin- 
2 Quishes between alpha, bets, and 
Lanne radiation. 





Manufacturers of Scale-O- 
Matic counting circuits, Geiger 
counter tubes, scintillation 
counters, civilian defense in- 
struments, dosimeters, 
absorber sets, portable radia- 
tion detectors, and lead shields. 


CUTIE PIE 


Aself-contained battery-operated 
cir ionization chamber instrument 
for use in probing for beta and 
gomma radiation. Provided with 
shield for rejecting beta particles. 


LEAD SHIELDS and ACCESSORIES 


LS-4 Useful in determin- 

ing the radioactivity 

of liquids and pulver- 
ized solids. 


| 


Largest and heavi- 
est stondord shield 
produced by Tech- 
nical Associates, 


Write for Bulletins 


TECHNICAL ASSOCIATES 


140 West Providencia Avenue « Burbank, California 


ard on last page 


|} paratus; its 
| 


vith their tetrahydrates, also the car 
bonate and some double salts. 

For beryllium oxide, he obtained 
34.742% Be and 63.258% O, whereas 
prior workers had proposed 68.85% Be 
and 31.15% O. 
earlier analogy with Al.O3 and gave 
1). 1. Mendeleev cause for placing Be in 


This eliminated the 


group 2 as a bivalent metal with atomic 
weight 9.4-——previously 13—in his 1869 
compilation of the Periodic System 
In his ‘‘ Fundamentals of Chemistry,” 
Mendeleev expands upon this credit to 
Abdeev. Further studies of Abdeev 
identified the composition of such min- 
erals as phenacite, euclase, gadolinite, 
leucophanite, “ and finally bery! 
which as is well known, currently con- 
stitutes the principal ore for the pro- 
duction of metallic beryllium.” It 
was he who proved that chrysobery! is 
a beryllium aluminate, not a silicate; 
and his determinations for beryl 
of 13.59% glucinium, 18.80% 
alumina, and 67.61 %silica . . . speaks 
for the great precision oO! the work of 
this Russian investigator who, not- 
withstanding the restricted technical 
procedures for chemical analysis in his 
time, obtained results more than one 
hundred years ago which are extremely 
close to the accepted data of our time.”’ 

As for the first systematic Soviet in- 
vestigation on the process ol chlorinat- 
ing beryllium oxides, Belyaev points to 
the work of Z. I. Spitsin: ‘‘ The Chlorin- 
ation of Oxides and Natural Com- 
pounds,”’ published as a separate bro- 
chure in 1931. 
tion of gaseous Cl, on beryllium oxide 


Spitsin found the reac- 


in the presence of carbon to begin at 
600° C, attaining a significant rate at 
800° C; he concluded that the role of 
carbon lies in the separation of oxygen 
to form carbon oxide, thus expediting 
the production of BeClk. 
iron, aluminum, and silicon also had 
a catalytic effect on chlorination. 
Production. 
gina’s more technical descriptions, one 


Oxides of 


Turning now to Son- 


finds a listing of customary uses of Be 
for radiation windows, anti-cathodes 
neon-lighting, and alloying, but noth- 


ing bearing directly upon nuclear phys- 


| 1¢s The oxide of Be, he states, is used 


in ceramics and high-temperature a&p- 


property ol fluoresence 


| makes it useful for luminescent lamps 


Raw materials. In discussing ores 
and minerals, Songina exclaims: ‘USSR 

The homeland of not only Alexan- 
drite (variety of chrysoberyl), but also 
of emerald. There is preserved an old 
document on emeralds in which it is 


said that between 1831 and 1862 there 
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was mined nearly 5,500 lb of emeralds.” 
this 


others that have been read go any fur- 


However, neither volume nor 


Even the 
of Be- 


omits references to Russian 


ther to name Soviet sources. 
comprehensive ‘ Mineralogy” 
tekhtin* 
minerals, although carefully describing 


every known ‘‘foreign”’ deposit, includ- 
ing our wartime helvite operations in 
New Mexico. Nevertheless, all fur- 
ther technical descriptions unanimously 
point to beryl as the chief source of 
tussian beryllium, and also probably a 
plentiful one. 
Processing. Thus, Songina’s dis- 
cussion of processing concerns beryl. 
He points out that the richest concen- 
trates run 11-13% BeO, the remainder 
Al.O3, next SiO», and that | 
four methods of processing: 
(2) chlorina- 
sintering with 


principally 
there are 
1) dissolution in caustic, 
tion to form BeCl,, (3) 
sodium silicofluoride, and (4) sintering 
with soda and lixiviating withCO,-sat- 
urated water. 

Until 
was most widely used in Russia, 


recently, the fluorine method 


favor of method 2. 


but it | 
is now almost completely abandoned in | 
Chlorination is | 


Win chester lade ctronics 


SOLVES ‘‘MINIMUM”’ WEIGHT AND SPACE PROBLEMS 


SUB-MINIATURE 


Single- and 
Double-Contact 


| CONNECTORS 


MONOBLOC® CONSTRUCTION eliminates un- 
necessary creepage paths, moisture and 
stronger 


dust pockets and provides 


| molded parts. 


MOLDED MELAMINE BODIES (in accord- 
ance with MIL-P14a) — mineral filled 
— are fungus-proof and provide me- 
chanical strength as well as high arc 
| and dielectric resistance. 
CONTACTS PRECISION MACHINED: Pins from 
brass bar -B611) and Sockets 
from spring temper phosphor bronze 
har( -B7 46a). They are gold plated 
| over silver for consistent low contact 
| resistance, reduction of corrosion and 
aid in soldering. 


SUB-MINIATURE 
_ RECTANGULAR 
CONNECTORS 


These connectors also employ standard 
Winchester Electronics features: 


provided by numerous agents, includ- | 


phosgene, carbon tetra- 
at 600°-800° C. 
An interesting discussion is included 
on the production of BeSO, for pur- 
> BeO + 
a flow sheet of Ameri- 
given. Reference is 
made to a Russian study by Failkov 
and Shargorodskit on dehydration of 
the tetrahydrate BeSO,4H.O, and on 
the thermal dissociation of anhydrous 
BeSO,. Heat effects at 580° and 
635° C are shown to be caused by 
polymorphic transformation 
anhydrous sulphate; and in the range 
760-830° C further effects 
duced by dissociation, although with- 
out melting. 
Extraction. the 
method is in popular use in Russia, a 


ing chlorine, 


chloride, and so forth, 


poses of the reaction BeSO, - 
For this, 
practice is 


SOs. 


can 


Since 


summary of Songina’s description will 
be given because of the possibility of 
disclosing to American experts whether 
Soviet preference for the process is the 
result of efficacious improvements not 
known to us, or the penalty of their ig- 
norance of our own current techniques, 

Externally heated Ni crucibles, 20 in. 
and 32 in. deep, serve 


in diamete! as 


cathode for an operation conducted at 


(Russ.) Mineralogy 
1950) 

Ts. & & BD 
Obshchei Khimit 
10, 1747 (1948) 


Betekhtin, 
(Gov. Pub. Geol., Moscow, 
+Given as: Failkov, 
Shargorodski, Zhurnal 
[J. General Chemistry] 18, 


Vol. 11, No. 11 - November, 1953 


"ss, & 
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chloride | 
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STAND-OFF 
MINIATURE STAND-OFF 
FEED-THROUGH 


Shown here ore but o few of the large line of 
i | 





— useful in we space applications: 
HA i ell lated electrical 
tie oan {Stand- of ont and 2) For passing 
high voltage through a chassis of o@ panel 
(Feed-through type). 





MOLDED MELAMINE BODY: ( MIL.- Spec 
| P-14, Type MTS-G-2 or G-3) for high 
dielectric and mechanical strength. 


TERMINALS: Solder Type ( Bifurcated or 
Turret) brass, hot tin dipped; Screu 
Thread Type (Tapped insert or 
Threaded stud ) No. 4-40 or No. 6-32, 
brass, cadmium plated, clear iridite 
finish. 


MOUNTING METHUD: Rivet, hollow alu- 
minum shank (.094” 0.D.) assembled 
by swaging or spinning; Tapped Insert, 
brass, cadmium plated, clear iridite 

| finish, assembled with No. 4-40 or No 
6-32 standard machine screw, Thread- 
ed Stud, brass, cadmium plated, clear 
iridite finish, assembled with No. 4-40 
or No. 6-32 nut 


BREAKDOWN VOLTAGE: 
Stand-off Body Length D< 
7/32” 7,000 V 
| 3/8” 4,000 V 
17/32” 2,000 V 

24, 
th 


Voltaue 


19/32” 000 V 
Feed- -through Creepaye Leng 

57/32 4,500 \ 
9/32” 8,000 V 
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CHICAGO TRANSFORMER 


| 
} 





/ 





M-TYPE 


Hermetic sealing meets 
all MIL-T-27 specs 
Steel base cover is 
deep-seal soldered into 
case. Ceramic bushings 
Stud-mounted unit 


S-TYPE 


Stee! base cover fitted 
with phenolic terminal 
board. Convenient 


4 C-TYPE 
With 10” color-coded 


leads brought out 
through fibre board 
base cover. Lead ends 
are stripped and tinned 
for easy soldering. 
Flange-mounted unit. 


there’s nothing tougher 
than CHICAGO 


\\. “Sealed-in-Steel” construction 


CHICAGO“New Equipment’ transformers 
available in 3 mountings) feature one- 
piece drawn-steel cases—the strongest, 


toughest, best-looking units you can 
buy. The one-piece seamless design, 
enclosing an electronically perfect con- 
struction, provides the best possible 
electrostatic and magnetic shielding, 
with complete protection against ad- 
verse atmospheric conditions. For every 
application: Power, Bias, Filament, 
Filter Reactor, Audio, MIL-T-27, Step- 
down—ask your electronic parts dis- 
tributor for CHICAGO ‘‘Sealed-in-Steel”’ 
Transformers—the world’s toughest 
with that extra margin of dependability. 


numbered solder lug Free CHICAGO Complete Line Catalog 


terminals. Flange- 


mounted unit 


You'll want the full details on aff CHICAGO “Sealed- 
New Equipment Transformers and complete 
Write for your free 


in-Steel” 
replacement transformer lines. 
CHICAGO Catalog today, or get 
@ copy from your electronic parts 
distributor 


3501 W. ADDISON ST., CHICAGO 18, ILL 


Want more infor 


mation 


Use post cord on last page 


| ducing BeCl, 
| the 


| removes the 


} the 


and at 40-50 volts and 500 amp 
An anode of dense graphite 


ameter and 48 in. long extends centrally 


LOO” ¢ 
fin. in di- 
into the crucible through a hole in the 
for 24 


electrolyte is 


Electrolysis continues 
hours, after which the 
heated to 500° C and transferred by a 
nickel siphon to another crucible for 
Metallic Be 


form of laminae on the crucible walls is 


cove! 


further processing. in the 
transferred to a gas-heated hand press 
After the 
metal is immersed in ice to dis- 
the effluent sub- 
with 


for compacting. cooling, 
water 
solve out the chloride, 
saturated am- 


sequently being 


and returned for processing. 
resulting Be is than 99% 
pure, and the yield from the Be 

tent of the approximates 75% 
The metal is briquetted in a hydraulic 
press 60,000 
blocks 16 in. on a 


melted in BeO crucibles in a Mo-wound 


monia 
The more 
con- 
ore 
forming 


under Ib/in?, 


side. These are 


furnace in two stages: (1) In 
100” 


The resulting product is 99.8% 


electric 
H. at | 
mm 
Be. 
Metallurgy. 
the 
made more puzzling by their recogni- 
of both BeCl 
and Na to pro- 


C and (2) in vacuo at 10 


Soviet preference for 


chloride method of extraction is 
tion of the reducibility 
and Bek. by Mg, Ca, 
duce metallic beryllium. Songina 
fers to this, and also to the direct pro- 
duction of alloys by such means. 
There is reference to a process invented 
and Firsanova* for 
from BeO, then reducing 
BeCl, by a Cu-Mg alloy containing 
20% Mg. The 


plished in the presence of NaCl, and the 


by Belyaev pro- 


reduction is accom- 
bronze containing 1.7 
14% Mg. Remelting 
Mg and raises the Be to 
a beryllium bronze. A sim- 
Mg alloy re- 


product is a 


1.8% Be and 13 


2%, hence 
ilar operation with an Al 
sults in aluminum containing up to 3‘ 
s¢ 

As for 


alloys of higher Be content, 


| current practice employs carbon redue- 


furnace in 
nickel 
additions up to 4% 
and up to 10% to 
refers to Be 


BeO in the electric 


presence of a 


tion of 
copper or a 
bath. In this way, 
are made 
nickel Songina 
in Cr-Ni 


stainless 


to copper, 
also 
uustenitic 


steel, apparently 


steel, for high-temperature 
used in its 


Be. 


service A ferroalloy is 


production, containing 80% 


*Given as: A. IL. Belyaev, L. A. Fir- 
Shornik Nauchnikh Trudov Mint- 
svelmeta (Collection of Technical Works 
of the Ministry for Light Metals] No. 14 
(14946 


Ssanova 


A. ZapFrE 
Varyland 


CARL 
Baltimore 


November, 1953 - NUCLEONICS 





_ Every Top Management 
Man...In Every Industry 


SHOULD BE ABLE TO ANSWER THESE QUESTIONS ABOUT A 
MOST CRITICAL EMERGENCY IN OUR COUNTRY’S AFFAIRS 


Q. Why is iron and steel scrap a matter 
of importance to me? 


A. Steel for our country’s military pro- 
gram and civilian economy is being pro- 
duced at the annual rate of 107,000,000 
tons in 1951... 119,500,000 tons ex- 
pected in 1952. Steel-making capacity 
is being increased now to meet those 
quotas. 


What Do I Get 
For My Scrap? 


In addition to being paid for your scrap, 
you remove nuisance inventory from 
your plant—saving valuable floor space. 
Also, you have a better chance of get- 
ting new steel or steel products. But, 
most important—you help alleviate 
a dangerous condition threatening our 
country’s capacity to rearm and satisfy 
civilian requirements at the same time. 


Q. How does scrap figure in the produc- 
tion of steel? 


A. Steel is composed, generally speak- 
ing, 50% of pig iron, 25% of “produc- 
tion” scrap (that is, the scrap which is 
produced as a by-product of steel-mak- 
ing) and 25% of “purchased” scrap. 


Q. Is scrap getting scarce? 
A. Yes. The supply of purchased scrap is 


not increasing fast enough to meet the 
needs of increasing steel production. 


Q. What if the needed scrap isn’t ob- 
tained? 


A. Open-hearth furnaces will not be 


able to operate at capacity. That will 
mean a loss of steel production . . . and 
fewer products made of steel. 


Q. Why not use pig iron instead of 
scrap? 


A. Every ton of scrap conserves ap- 
proximately 2 tons of iron ore, 1 ton 
of coal, nearly % ton of limestone and 
many other vital natural resources—to 
say nothing of the extra transportation 
facilities thet would be otherwise re- 
quired. 


Q. How can more scrap be furnished? 


A. By everybody pitching in—as we 
always do in every emergency—and 
searching out all possible sources of 
scrap. 


Q, What are these sources? 
A. Metal-fabricating plants normally 


oot, 
a 


Is 


Every pound of idle metal is need- 
ed to keep our steel mills operating 
at top capacity. Sell your idle metal 
to a local scrap dealer right away. 


turn over to scrap dealers the scrap 
left from machining. But there's not 
enough of this to fill our present enor- 
mous need. So everybody —both in and 
out of the metal-fabricating industries 
—must sell scrap in the form of idle 


metal, 


What Do | Do First? 


Write for free booklet. It tells how to 
set up ao Scrap Salvage Program in 
your plant. Thousands of plants are 
cooperating. Do your part now! Ad- 
dress Advertising Council, 25 West 
45th Street, New York 19, N. Y. 


Q. We don’t produce scrap—how can 
we help? 


A. Scrap is any kind of iron and steel 
that’s gathering dust—obsolete ma- 
chines or structures, jigs and fixtures, 
pulleys and wheels, chains and track, 
valves and pipe—anything with rust on 
it or dust on it. Non-ferrous scrap is 


needed, too. 


Q. What do we do with it when we 
find it? 


A. Use your normal channels or get in 
touch with a recognized scrap dealer. 


SCRAPPY SAYS: 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET NEW YORK 36, N. Y. 
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NM. WOOD nevreon counters [PO OKS— 


We have supplied specially constructed BF, neutron = EE Radiation Chemistry 


proportional counters for cosmic ray research all over 
the world. Counters for various needs range in size from 54 x 4” to 2 x 48”, in Discussions of the Faraday Society No. 12 
filling pressure from 12 cm. to atmospheric pressure, and in filling from 11% to (Aberdeen University Press Ltd., Aberdeen 1952 
96% B”. Plateaus are from two to four hundred volts long and the counters vii + 319 pages, 35 sh.). nant eae a att 
improve with age, having almost unlimited life. Teflon connectors and shielded 0}. Wua Department of Chemistry, Univer- 
cable are supplied for direct connection to commercial scalers. sti di iadiedter, Reshectes. ae Sik 


eSCINTILLATION COUNTERS | ; 

We have developed a series of scintillation counters that have Phis report of a symposium on Radi- 
three hundred volt plateaus. They may be connected by ation Chemistry held by the Faraday 
means of a single cable to the GM input of commercial Society in April, 1952, is divided into 
scalers and operated without further adjustment of attention. 

Hermetically sealed Nal (Tl) crystals are used; small crystals four sections dealing with |) the 


for the probe-type clinical counters and 1} x 2” crystals with § «x 14” primary act (3 papers 2) actinome- 
wells for the well-type counters. Samples may be inserted directly into the 

well which makes this a very useful instrument for work with extremely 
low activities. When used with the external lead shield provided, back- 
grounds of less than 200 cpm are obtained, 


© ALPHA, BETA and GAMMA systems with singe solute (10 paper); 


and (4) protection and sensitization (3 


COUNTERS -——=_—_- ' papers). Mach papel has the usual 


We have a complete line of thin-wall glass eS complete bibliography expected in a 
beta counters, dip counters and jacketed 2 —— scientife manuscript. 

counters, glass wall and brass wall gamma 4% 
counters, bismuth coated cathode counters in end-window Approximately one-third of the book, 
and side window designs, windowless flow counters — section 3, is devoted to the 
pre-flush chamber, _and many special counters which “a of reports of current research on reac- 
make to order. Self-quenching gas mixtures are and 

which give two hundred volt plateaus and a life expectancy ol tions occurring In aqueous systems. 
of 10° counts. The K-3 windowless flow counter has un- The reactions studied include: the 
limited life. Extremely thin wall jacketed counters and bismuth coated , 

ferrous-ferric system at various hydro- 
cathode counters may be returned for refilling. . 


try and radiolysis of pure liquids (6 


papers); (3) indirect action—aqueous 


presentation 








gen ion concentrations, and also in the 
N. WOOD COUNTER LABORATORY [Eitietaearnaanees 


5491 S. BLACKSTONE AVE., CHICAGO 15, ILL., * Fairfax 4-1114 tem; hydrogen peroxide decomposition 


and formation; poly merization of acry- 





lonitrile: the bleaching of methvlene 
blue; and the inactivation of bacterio- 
phage. Irradiations have been carried 
out with alpha particles, helium ions 
from a cyclotron, electrons, gamma 
rays and X-rays. In some instances 
photochemical material is introduced 
for purposes of correlation and com- 
parison with the effects of high-energy 
radiation. While differences of opin- 
ion are expressed, and this is to be 
expected for such complicated systems, 


(eS : Pit ; the reviewer was greatly impressed by 


the general unanimity in views and by 








Le Shoup 1" : : 
the progress that is being made. 


Each of the four principal sections is 
followed by a report of the discussion 
of the material presented in that sec- 
tion. As a whole the reports of the 
discussions make up slightly more than 
one-fourth of the book. This is the 
most interesting part. The reports of 
discussions associated with Faraday 
Society symposia have been and are a 
continued source of inspiration to the 
investigator. The present report is no 

z - = exception. In a rapidly developing 
Free! field, such as that of radiation chemis- 

167 Washington St. try, discussions serve to bring out the 
RADIO SHACK CORP. samt, ees, thinking behind conflicting views and 
Heme Company theories as no formally presented paper 


224-page 
Catalog 


Address can possibly do. 


A report of a symposium such as this 


November, 1953 - NUCLEONICS 


Want more Information? Use post card on last page. 





example 
of Sanborn 
roFTaiit-l-1a-) ills 
Recording 
Versatility 


Four-channel recording correlates 


simulated jet bomber airspeed and altitude 


| 


At Eclipse-Pioneer, engineers make good use of 
Sanborn 4-channel recording systems in conjunction with 
high precision analogue computers to establish performance 


Sees sseeeseeee ee ee 


criteria for automatic flight systems and components. 





At other laboratories Sanborn Systems are 

being used to record such phenomena as: stress, 

strain, pressure, displacement, thickness, velocity, acceleration, 
current, voltage, temperature, torque, light, 

flow, force, load, position, rpm, radiation and tension. 


SANBORN OSCILLOGRAPH RECORDING SYSTEMS HAVE MANY APPLICATIONS. 
They are used in a great many different 

fields where accurate and permanent graphic registration 

of almost any electrical phenomena (whose frequency range is 

zero to 100 cycles per second) is required. 

Sanborn Systems are widely used because of the 

availability and ready interchangeability of amplifiers and 





preamplifiers, as well as such Sanborn advantages as: 
inkless recording in true rectangular coordinates, 

high torque movement, time and code markers and 
wide choice of paper speeds. In addition, a basic choice 
of systems, 1-, 2-, and 4-channels, provides a system 
to fulfill almost any laboratory requirements. 


Sanborn Company 


INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASSACHUSETTS, U.S.A. 
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VERSATILE 
REMOTE 
HANDLING 


A wide range of hazardous opera- 
tions are performed safely with the 
new General Mills Remote Handling 
Manipulator. The unit offers un- 
usual strength (can handle objects 
weighing as much as 750 pounds 
,and superb control (picks up eggs 
_ without cracking them). 


Continuously variable power and 
speed controls are easily mastered 
and eliminate many of the restric- 
tions found in hand-powered or 
position-controlled mechanisms. ° 


WRITE TODAY for complete 
details on the Remote Handling 
Manipulator. We'll be happy to 
have a representative call if you 
wish. 


Mechanical Division 
General Mills Ine 


1620 Central Avenue N.E 
Minneapolis 13, Minn 


@ Industrial Instrumentation 
and Control 


@ Specialized Precision 
Computers 


@ Stratosphere Vehicles 


Want more information? 


is obviously directed at those familar 
with the field, and for them this book 
It should be 
read and re-read with profit. 


is highly recommended. 


Progress in Nuclear Physics, 
Volume 2 


Edited by O. R. FRISCH (Academic Press, Inc., 
New York, and Pergamon Press Ltd., London, 
1953, viii + 295 pages, $9.25). Keviewed 
by ArtTHuR H. Swett, Director, Physics 
Division, Oak Ridge National Laboratory, 
Oak Ridge, Tenn. 


It is tempting to compare this book, 
the second of a series (Volume | ap- 
peared a year ago), with its contem- 
“ An- 


Science,” 


American counterpart, 
of Nuclear 
In so doing, one is led to 
that the 
volume 


porary 
Review 
* 


nual 
Volume 2. 
the 


approach 


observation editorial 
this 


small 


has been 
ol 


while 


in 
articles 
the 
American volume inclines toward more 


toward a number 


reviewing broad subjects, 


specialized treatments of narrower sub- 
One that in 
the the 
volume have succumbed more to the 
tendency to 
device for the purpose of presenting 


jects. also feels some 


writers in American 


cases 


use the review article 


contributions of their own. There are 
exceptions to both of these statements, 
of course; but, in support of them, the 
articles in the present volume on 
“Nuclear Fission” by W. J. Whitehouse 
and on “ The Low-Lying Excited States 
of Light Nuclei” W. E. Burcham 
These subjects are both 


by 
may be cited. 
big enough to fill individual volumes, 
and their treatment here perforce is 
compressed; nevertheless, they are im- 
partial and comprehensive, citing 15] 
and 231 references, respectively. 
Actually, some of the shorter and 
more specialized articles come off more 
gracefully. That by B. H. Flowers on 
the ‘‘ Nuclear Shell Model” is a peach 
as also is the one on the ‘‘ Neutron- 
Proton Here G. L. 
Squires has fulfilled the highest fune- 


Interaction.” 


tion of a review article by gathering 
the 
that comes from n-p scattering at high 


together experimental evidence 
and low energies, from the properties 
of the deuteron and its photodisinte- 
gration, and from other pertinent 
sources to show the interplay of these 
data 


present-day theory. 


and how ‘they correlate with 


The non-special- 
to 
arrive at this juxtaposition of material 


ist would require hours of study 


if he were compelled to dig it out trom 


* Annual Reviews, Ine., Stanford, Cali- 


fornia, 1953, 


Use post card on last page. 
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OPTICAL SYSTEMS 


INDUSTRIAL 
PERISCOPES 


























DESIGN 
DEVELOPMENT 
MANUFACTURE 








a 


For nearly half a century Koll- 
morgen has designed, developed 
and manufactured precision op- 
tics and optical systems for in- 
dustry and the military. 


We have the engineering “know- 
how”, the design personnel and 
the manufacturing capacity to 
help you solve your optical 
problem. 


a . 
KOLCMORGEN @ 
® 


CORPORATION 


Plant: 347 King Street » Northampton, Mass. 
New York Office 
30 Church Street 
New York 7, N.Y. 
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the individual, sometimes conflicting, 

research articles. A new approach to the Rack-and-Panel Connector 
The paper on “Luminescent Mate- problem that provides 30-second replacement and 

rials for Scintillation Counters,” by 

G. F. J. Garlick, is also praiseworthy, single, accessible point of check for all leads: 

dealing as it does in a thoroughgoing 

fashion with the preparation and 

properties of pertinent organic and 

inorganic crystals, together with a 

discussion of how they work as scintil- “ ai WR aie eA 





lators and (so far as is known) why. 
Che short article on “Ionization by Chassis side is “blind” making 
leads inaccessible, hard to trace. 





Fast Particles,” by T. E. Cranshaw, 
summarizes the present situation in Critical voltages can- 
not be positively 
isolated. Cannot jump contacts to 
test Connector 











this important if not spectacular field. 











Nuclear Paramagnetic Resonance” 











forms the subject of a competent article 
by R. V. Pound. This paper suffers a 
lapse in precision of expression on p. 26, 
where the author states that ‘‘the 








magnetic) field homogeneity must be | | Wiring is congested rats’ nest 
small” where he clearly means the | | difficult to assemble and service. Leads lack ready 
identification. 

















contrary. 





The remaining article is by N. F. ; 
Verster and is concerned with the f ; ; an so that they ] 
Electron Optical Properties of Mag- accessible like i \ 
netic Beta-Ray Spectrometers.” It MESES a Po oe j 


contains a comparison of the per- 





anre ariniia nde F ener. a - . For the first time you have 
ormenes & varne kinds of spec > Ge Possible to jump con- room t spread out leads, 80 
trometers and should be of interest to | # @ tacts because both sides . it's no trouble to get at them 


: : . for checks and servicing. 
are instantly accessible. wpe Bee 2 
" number and color coding, plus 
of such an instrument. 4 space to affix information 


Taken as a whole, the volume can be ; symbols. 


anyone contemplating the construction 


commended both to the nonspecialists 


who like to retain a broad feeling of the | 





advancing front of nuclear physies and All leads are instantly 


to spec ialists in the various fields for 4 Critical Vol ’ accessible, identified by 
“ oe a ee eae eS 3 ritica oltages ; number and color- 
whom the extensive bibliographies will isolated by wide ; & codinn. 


be of especial interest. spacing. 7) ‘ 
Se 2-- Back Connectors 
drop right into pce by 


lified ly. De- 
ALSO OF NOTE Connectors are spread out in § signed to avoid surface 


hae leakage and other flashovers. Don't need special 
an orderly row, giving a cen- insulation or expert soldering techniques. Built 
tral point of check. ru to compensate for wide sheet metal 
tolerances. 

















Home Shelters for Family Protection 
in an Atomic Attack (Federal Civil De- | , , 
: ie P u rey en +4, = t ‘ sf | 
= e A a eee eres FOR ANY CHASSIS, it Ss as simple as THIS _- 
rovernment Printing ice, ashing-  * , ee ee ee ee . 
ton 25, D. C., 1953, 86 pages, $0.30. a or Standard a th 

Manual TM 5-5 contains drawings and aR CEPSROINS <= Steg Rails (1) and Alden 


© arden Back _ 
specifications for home shelters. P<) ns like this Lock Frame (2) 90 suit 
M< 





Serve-A-Unit Locks 

(3) mount in your 

Probability Tables for the Analysis of chanse sp qnanee pos 
Extreme-Value Data (National Bureau Alden “ 7 : k sag (2) 
3 ; : ‘ . . ; ~ ilot, draw in, 

of Standards, U. 8. Department ol Serve-A-Unit Locks Le . iock or eject. Ar- 
any length y - range Alden Back 


Commerce), U. 8. Government Print- | . 2b Connectors (4) 
ing Office, Washington 25, D. C., Na- RL, 4 egy see 
tional Bureau of Standards Applied 1) * fe Frame. Mosat 


Se matin Alden 
Mathematics Series 22, 11 + 32 pages, Alden Slide Rails “= Back Connectors 
: on Your Chassis. 
$0.25. Included are: four tables re- Any length 
1) Chassis that plugs in, locks and ejects with half curn of the wrist; 2) leads 
: ; AND YOu GET so beautifully organized, accessible and identified that non-technical personnel 
isymptotic) probability distribution can service. 


lating to the reduced form [exp (—e~¥)], 


of the maximum value in a large sam- 147 N. Main St., Brockton 64, Mass. oe 8 eS eee 
ple—the largest “extreme”; a table TaN — Also request free “Alden Hand- 

} ' NA-Al | ) book", 226 pages of techniques and 
for the n largest extremes; and a table vat) Hip€N Paooucis Co ' components for Unitized Plug-in Unit 
for the as\ mptotic range. x8 «4 Construction. 
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NEWS 


AEC Unanimous on More Liberal Patent Policy; 


Strauss Defines Secrecy Views 


“More liberal patent rights than are presently granted” to industry will 


probably be recommended to Congress in January by the Atomic Energy 


Commission. 


This is deduced from a speech last month before the 


National Security Industrial Association by AEC Chairman Lewis L. 


and intensive 


“ After 
study, the Commission,”’ according to 


Strauss. long 
Strauss, ‘is unanimous on the principle 
of the that it 
make.”’ 

It is reported that this reecommen- 


recommendation will 


a change in the 
Act 


reversal of 


dation will call for 


existing Atomic Energy 
This is a 
the previous AKC position that no 


patent 


Provisions, 


changes in the law would be required 
(NU, June 753, p. 90). 

In addition Strauss went on record 
for the first time in his new job on an- 
other controversial question on which 
there has been considerable specula- 
security. He 


tion and 


said that ‘‘there may be some ground 


. secrecy 


for justified criticism that declassifica- 


tion goes too far . It is not easy to 
find a proper balance between security 
requirements and [desirable] dissemina- 
. Too 


can be 


tion of information. much 


realized cor- 


Too little secu- 


security when 
rected by relaxing it. 
rity, when it is realized, is beyond 
correction.”’ 

Strauss also said, “Since it is far 
easier, and much more economical to 
operate without it [secrecy] than with 
it, there is a continous incentive to re- 
conditions 

with the 


prior approval of the Congress . 


view it constantly. As 


warrant we will relax it 


whenever and wherever good will come 
of that 
not an end in itself.’’ 


course. Security certainly is 


General Electric Proposes Building AEC-Financed 
Dual-Purpose Reactor at Hanford Production Center 


The first nonmilitary nuclear power plant will be operating at the 


Hanford Engineering Works within five years if the Atomic Energy 


Commission approves a proposal soon to be formally made by the Gen- 


eral Electric Company. 
Gk, the proposed reactor would have 
the dual purpose ol producing powel 
and plutonium. 
GE feels ideally 


form the development by 


qualified to per- 
virtue ol 
its considerable experience in the field. 
Cordiner said, “We egotistically think 
we have more know-how [in reactor 
design) than any other company ot 
group of companies.” 

The power generated in excess of 
that required for the operation of Han- 
ford itself (understood to drain 200,000 
kw from the power-starved Northwest) 
would be distributed in the area by 
the Government in the same manner 
as the power from its hydroelectric 
plants. Funds from the nuclear power 
production would be applied to redue- 
ing the cost of plutonium. 

The Government 


94 


would own the 


According to Ralph J. 


Cordiner, president ot 


plant and, except for the experience 
derived from design and operation, GE 
would receive nothing more than its 
regular one-dollar per year fee for the 
operation of Hanford. 

C, Guy Suits, GE vice president and 
director of research, indicated that Gk 
expects AEC to react favorably to the 
proposal in view of the Commission's 
interest in this method of reducing the 
cost of plutonium. 

Suits stated that the reactor 
be optimized for maximum plutonium 
He estimated the cost of 
full-scale plutonium-producer at 
$40-million.”” Its 
would be expected to provide much 


would 


production. 
the 
“over large size 
useful data for the design of future 
nuclear power plants aimed at being 
economically competitive. 





It is expected that the proposed 
reactor will have sufficiently improved 
performance that it will tend to make 
existing plutonium producers obsolete. 
that the 
be designed by the group responsible 
for the 
that 
would use as proven a design as pos- 


Suits said reactor would 


newest Hanford reactors and 
“it might be expected that they 


sible and one with which they are 
most familiar.””’ Thus it may be con- 
cluded that the reactor will probably 
be a large-size, solid-fuel, heterogene- 
ous, 


graphite-moderated, pressurized 


water-cooled reactor. It will probably 
the 
thermal energy as existing plutonium 
producers, namely about 1,000 mega- 
watts (NU, Mar. ’52, p. 12) but ata 
temperature of 900 to 1,000° F. 

The cooling system of the present 
Hanford 


obtain 


produce about same amount of 


designs will be modified to 


the 
the aluminum structure will probably 


higher temperatures and 


be replaced by a metal perhaps zir- 


that 
temperatures, 


Jecause 


conium can withstand higher 
GE has had experience at 
Knolls Atomic Power Laboratory with 
liquid sodium as a coolant, they might 
be considering its use in 
improve the heat 
the difficulties 


associated with high-temperature pres- 


conceivably 
this application to 
removal and to avoid 
surized water. 

To counteract the adverse effect on 
the power cost ol the present practice 
of shutting the reactor down every time 
it is necessary to replace the plutonium- 
saturated fuel slugs, a remotely-con- 
trolled mechanism may be developed 
to permit periodic fuel changes without 
interrupting power production. 

Wilfred EK. Johnson, GE 
manager of Hanford Works stated, “‘If 


the AEC approves this plant and in 2 


general 


or 3 years discovers it does not need it 
for the production of plutonium, this 
plant could well be economically useful 
if the the 
investment written off for plutonium.” 


Government considered 


Power Reactor Contracted 


The AEC announced on Oct. 22 that 
Westinghouse will build a“ greater than”’ 
60,000 kw power reactor. Details will 
be published next month. 
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NEW HEALTH RESEARCH LABORATORY of the University of California's Los Alamos 
Scientific Laboratory has 50,000 square feet of floor space and was built with $1,870,000 


of AEC funds. 


In addition to biochemistry, radiobiology, and histopathology labora- 


tories, it contains an 80-seat seminar room, library, offices, stock room, small shop, animal 


quarters and facilities for exposing animals to radiation. 


Acute doses will be admin- 


istered by a 250-kilovolt X-ray machine and chronic exposures will entail cobalt and 


radium sources 


AEC Shuts Door on Completely Subsidizing 
Private Nuclear Power Projects; Seeks Industry Effort 


In an important statement of policy, the Atomic Energy Commission 


has said that it does not 


“propose to subsidize particular private nuclear 


power projects so as to take the risk out of private investment in this 


area,”’ 
industry’s early entrance into the nu- 
field on a_ self-financed 
[t is understood, however, that 


clear power 
basis 
AEC | 
bility 
degree of risk would fall to industry. 
William L. 
AEC’s office of industrial development, 
ina speech before the National Associa- 
tion of Railroad and Utility Commis- 
last month, AEC’s 
olicies He said that “postponement 
| this 


ol general 
i self-financed basis may only 


is not yet ruled out the possi- 
partial subsidy where some 


Davidson, director of 


reviewed 


sioners 
industrial activity in 
field on 
accentuate at a later date the preferen- 
tial position of those few concerns who 
have learned the game at government 
expense 

“In order to attract private capital 
in research and development,” he said, 

it is essential to open the door to 
private ownership of nuclear plants. 
It is 


the 


necessary to make available all 


pertinent technology which has 
been developed in the Commission’s 
It is also deemed 
permit patent 
industrial 


program to date mite 
rights 
inven- 


important to 


which will reward 
tiveness that expands the government- 
and converts 


dey eloped technology s 


it into a product of commercial 
usefulness.” 

Davidson expressed the view that 
the government not guarantee 


a long-term market premium for plu- 


could 


tonium for and, 
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weapons purposes 


At the same time, AEC has emphasized the importance of 


therefore, the nuclear power industry 
must eventually stand or fall on the 
basis of the power produced, coupled 
with whatever revenues may be se- 
cured from the plutonium credited at 


its fuel value and other byproducts. 


Kidde, Duquesne Light Co. 
Form Power Study Team 
The 
which serves the Pittsburgh area, and 
the Walter Kidde Nuclear 
tories, Inc., Garden City, N. Y., have 
into an with the 
Atomic Energy Commission to under- 
take 
engineering and economic 


Duquesne Light Company, 


Labora- 


entered agreement 


a joint study to determine the 
feasibility 
of producing electric power from 
atomic energy, it was announced by 
Philip A. the 
board, Duquesne Light Company, and 
Henry K. Norton, president, Walter 
Kidde Nuclear Laboratories. 

The Atomic Energy Commission will 
assist by providing access to necessary 


Fleger, chairman of 


information and by making personnel 

available for consultation purposes. 
The the 

economic and engineering feasibility 


project will determine 
of using a power reactor in the west- 


ern Pennsylvania area. Recommen- 
dations will be made concerning the 
design, construction, operation and in- 
dustry’s role in such a facility. 


Despite the availability of relatively 


low cost coal in its area, the Duquesne 
Light Company is interested in analyz- 
ing the long range possibilities of the 
economic use of a nuclear reactor for 
producing electric power in order that 
the company can continue to provide 
electric service to its customers at the 
lowest possible cost. 


N. C. State's Reactor 
Goes Critical 

The first nongovernment-owned nu- 
clear reactor in this country (NU, Dee. 
50, p. 5) criticality on 
September 5th. 

A few days earlier, the North Caro- 
lina State College and the AEC signed 
an agreement to lend the 
enough uranium to fuel the water- 
boiler type reactor. 

A program of study on the re- 
actor itself is planned for the first 


achieved 


college 


year of operation, after which time 
the 
search tool, 
will be to 


reactor will be used as a re- 


One of its primary fune- 
tions provide reactor 
experience to undergraduate and grad- 
uate students in the school’s nuclear 


engineering curriculum, 


Secrecy Mania Destroys 
U. S. Strength—Berkner 


univer- 


Secrecy imposed on many 
sity-held defense research contracts is 
a serious threat to academic freedom, 
according to Lloyd V. Berkner, presi- 
dent, Associated Universities, Inc. 

In an the Seventh 
Annual Conference on the Administra- 
tion of Research in Berkeley in Septem- 
ber, he said, “One can readily under- 
the with 
respect to a specific weapon, where 


address before 


stand need for security 
disclosure would not only permit its 
duplication but would also render it 
susceptible to counter-meas- 


But the present craze for se- 


enemy 
ures. 
erecy goes far beyond this 

“It is bad enough to deny to our 
own people information that is already 
in the hands, not only of friendly na- 
tions, but of those behind the Iron 
Curtain as well. It is outrageous to 
cover inaction and weakness by se- 
crecy when disclosure would lead to 
publie support of remedial measures. 

“T view the mania for secrecy not 
simply as a danger to academic free- 
dom, but as a national infection that is 
sapping our strength by concealing 


second-rate administration; by per- 
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ELECTRICAL 
RESOLVERS. 


@ interchangeability 

@ temperature compensation — 60°F to +160°F 
@ highest accuracy 

@ adaptability to special circuit uses 

@ 400 cycle frequency 











Now you can get the same Ford Electrical Resolvers, precision- 
built to the highest degree of operating efficiency for our own 
quality computers and automatic control equipment... to meet 
your extra special requirements! 

Pree —fully illustrated brochure gives more details, describes 
Ford Instrument resolver systems. WRITE FOR YOUR COPY TODAY! 
Address Dept. N-1 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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eroo tres CIRCUITRY 
Aaue You considered alithe _ »* 


possibilities of designing for compactiless,..” 
simplicity, and increased sensitivity? ~.— 


VECO THERMISTORS, as components, are suBelving? 


the solutions to many design and circuitry problems. Investigate 


A 


~~ 


tat 
sy 


- 


VECO THERMISTOR DATA BOOK 


me Practical Uses: Time delay e Gas analysis e Volume limiting e 

rge protection @ Vacuum manometry e Flow measurement e Temperature 
control e Temperature measurement @ Radar power measurement e Tempera- 
ture compensation @ Oscillator stabilization e new applications being developed. 
VECO VARISTORS react instantaneously to current or voltage changes, 
and have innumerable uses such as arc suppressing and regulating source volt- 
ages. 
VECO GAS ANALYSIS CELLS employ Veco glass-coated Thermistors 


as sensing and reference elements (no open wires, therefore no corrosion). 


Manufacturers of: YY 

ELECTRONIC & THERMAL Victor 
CONTROL INSTRUMENTS 

TEMPERATURE SENSING DEVICES netiaiiiees eeastnanon 


COMBUSTION ANALYZERS 
Tel. UNionville 2-7150 Springfield Road, Union, N. J. 
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mitting unjustified rationalization of 
our national strength; by preventing 
the discussion with our allies of vital 
problems; by denying us the safe- 
guards of swift progress that go with 
freedom of information; by subtly in- 
troducing government control of new 
processes and thereby undermining our 
system of free enterprise; and above 
all, by creating the artificial barriers 
among men that are the seeds of war. 

“We want no Iron Curtain here in 
America. The protection of our whole 
democratic system, of which academic 
freedom is but a part, calls for a 
searching inquiry into this creeping in- 
fection and measures for its prompt 
control. 

“The effects of too much secrecy 
upon our freedom cannot be miti- 
gated by curtailment of the vital rela- 
tions between the universities and the 
government in pursuit of their common 
interests. We must deal with the 
problem of excessive secrecy at its 


source.” 


Nichols Replaces Boyer 
As AEC General Manager 


Maj. Gen. K. D. Nichols, wartime 
district engineer for the Manhattan 
District, has been named general man- 
ager of the Atomic Energy Commis- 
sion to replace Marion W. Boyer who 
resigned effective Nov. 1. 

In addition to his post with the 
Manhattan District, Gen. Nichols has, 
at various times, been chief of the 
Armed Forces Special Weapons Pro- 
ject, deputy director for atomic energy 
matters for the Army general staff, 
member of the AEC military liaison 
committee, and chief of Army research 
and development. 

Boyer served as general manager for 


a term of three years. 


Reactor School 
Starts New Session 


Thirty-two recent college graduates 
and 48 experienced engineers and scien- 
tists representing many industrial and 
research organizations have started 
training in the fifth year-long session of 
the Oak Ridge School of Reactor 
Technology. 

The courses studied will include re- 
actor analysis, reactor engineering, 
reactor technology, experimental reac- 
tor physics, reactor materials, reactor 
chemistry, reactor nuclear physics, and 
reactor design. 

The students will engage in reacto 
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Announcing ... 


te Nou BCMA 


Electrometer 
Tube Tester 
and 


High-Megohm 
Bridge Model 602 


Gives Quantative Measurement of 
Electrometer Tube Performance 
Measures grid current, plate current, transconduc- 


tance and leakage resistance easily, accurately, with 
adjustable test voltages. 

Test Ranges for Electrometer Tube Characteristics 
GRID CURRENT: 

10°'2 to 10-4 amp. + 10%; 1073 to 10-5 amp. + 20% 
TRANSCONDUCTANCE: 0 to 1,000 micromhos + 5% 


PLATE CURRENT: 0 to 100 and 0 to 1000 microamperes + 5% 
LEAKAGE RESISTANCE: 10'> ohms maximum 


Adjustable Voltages Available for Tube Tests: 
Plate: 0 to 15 V. 
Screen: 0 to 7.5 V. 
Grid: 0 to —4V. 

Filament: 0.3 to 1.5 V. 


| 
t 
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Measures High-Megohm Resistances 
up to One Billion Megohms (10'° ohms) 


Bridge-type circuit provides maximum reliability 
and ease of calibration. Faster readings are possible 
for all types of resistors with values between ten 
megohms and one billion megohms. 


Resistance Measurement Characteristics 
RESISTANCES (OHMS) ACCURACY READING TIME 
107 to 10!2 (in 5 ranges) + 1% Yo Min, 
10'2 to 10'3 (one range) + 5% 1 Min. 
10'3 to 10'4 (one range) + 10% 3 Min. 
10'4 to 10'5 (one range) ° se 
* Depends on calibration standards available for initial calibration. 
** Depends on polarization time of material being tested. 


The Bendix Electrometer Tube Tester and High-Megohm Bridge is one of the many unique nuclear instruments 


produced by the Cincinnati Division. Other products include Beta-~Gamma Survey Meters, Thermal Neutron 


Dosimeters, High-Range Gamma and X-Ray Dosimeters, Telemetering, Computers, Servomechanisms, Geiger 


Counter Tubes, Remote Positioning Devices, Remote Indicating Devices, Research Reactors and Reactor 


Controls. We cordially invite your inquiry on any special nuclear instrumentation problem you may have. 


FOR FULL 
PARTICULARS 
WRITE TO 


<a WN 
pese MA 


CINCINNATI DIVISION OF 


203 W. 3rd Street, Cincinnati 2, Ohio 


AV/ATION 


CORPORATION fs 
ad 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
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Money is 


an object I 


We at WALTER KIDDE NUCLEAR 
LABORATORIES, INC., are 
engaged in the development 
of commercial atomic power 
and in the application of 
nuclear technology to 
industrial processes. 


Our operation is professional 
in character. We have a staff of 
experienced engineers, 
physicists, chemists and 
laboratory technicians. Their 
professional ability is the 
foundation of our business. 


But our operation also has a 
business aspect which is just 
as important to our goal, 
Atomic power will not benefit 
mankind unless it is 
economical—unless it is a 
self-supporting business. 
Therefore, we have started out 
ona self-supporting basis and 
we are frank to admit that 
money is an object. 


That is why we are interested 
both in the professional 
quality of the work we do and 
in its cost. We understand the 
importance of money to our 
customers because it is 


important to us. 


Yes, we can do a better job for 
our customers because, to them 
and to us, money is an object! 


Walter Kidde Nuclear 
Laboratories, Inc. 


975 Stewart Avenue 
Garden City, Long Island 


Development—Engineering 
Laboratory Research 
Nuclear Power Plants, 
Industrial Applications 

of Radioactivity 

and Advanced 

Engineering Physics and 
Engineering Chemistry 





Want more information? 


research, design and development un- 
der the direction of experienced nuclear 
engineers and scientists who are ac- 
tively engaged in reactor development 
at ORNL. 

The sponsored students come from 
the following organizations: Foster 
Wheeler Corp., Allis-Chalmers Manu- 
facturing Co., American Gas & Electric 
Service Corp., Southern Services, Inc., 
Babcock & Wilcox Tube Co., American | 
Cyanamid Co., Bethlehem Steel Corp., | 
American Locomotive Co., E. I. dupont 
de Nemours & Co., Ine. 
Tire & Rubber Co., General Electric 
Co., Westinghouse Electric Corp., 
Naval Reactor Branch of AEC, Bureau | 
of Ships. 

Also Electric Boat Div. of General 
Dynamics Corp., Newport News Ship- 
building and Drydock Co., Naval Re- 

Knolls Atomic 
Oak Ridge Na- | 
tional Laboratory, U. 8. Air Force In- 
stitute of Technology, Pratt & Whitney 
Aircraft, Curtiss-Wright Corp., Boeing 
Aerojet General Corp., 


Gor vlyear 


search Laboratory, 


Power Laboratory, 


Airplane Co., 
Ordnance Corps, Dept. of the Army, 
Corps of Engineers, U. 8. Army, Ten- 
Valley Authority, California 
Research & Development Co., Merck 


and Co. 


nessee 


Donald C. McGraw to 
Head McGraw-Hill Co. 

Donald C. MeGraw has been elected | 
president of the McGraw-Hill Publish- | 
NUCLEONICS is al 
brother, the 


ing Co., of which 
part. He succeeds his 
late Curtis W. MeGraw. 

Mr. MeGraw, youngest son of the 
late James H. McGraw, Sr., founder 
of the publishing concern, has been as- 
sociated with the company since 1919. 
He has been a director since 1935. 
During World War II, he was a con- 


Use post card on last page. 
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McGRAW-HILL 
TECHNICAL WRITING 
SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
and planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial and art consultants can 
help you, bringing to your 
most specialized job the 
craft and skill of publishing 
experts. 


WRITING EDITING 
ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 


Whether you need an in- 
struction book or service 
manual, to accompany your 
equipment, written to gov- 
ernment’ specifications . . . 

. or product catalogues 
or training booklets . . . or 
annual reports . . . or com- 
pany histories . . . our writ- 
ing staff can do the job for 
you, our artists can create 
and execute the _ illustra- 
tions. And McGraw-Hill 
printing, binding, and paper 
resources are among the 
best in the country. 


SAVE MONEY AND TIME 


LET OUR STAFF BE 
YOUR STAFF FOR 
TECHNICAL and BUSINESS 
PUBLICATIONS 


ASK 
OUR REPRESENTATIVE 
TO CALL 








Write + Phone 


I Technical Writing Service 
i McGraw-Hill Book Co., Inc. 


330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


be ee ee oe ee eed 
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sultant to the Publishing and Printing 
Division of the War Production Board. 
He was made secretary of the com- 
pany in 1933. In 1945 Mr. McGraw 
was named vice-president for manu- 
facturing and general services, the 
position he has held until now. In 
1950 he became a director of the 
MeGraw-Hill Book Company, a Me- 
Graw-Hill subsidiary, and of the 
Newton Falls Paper Mill in which 
MeGraw-Hill has a half-interest. 


Geobotanical Techniques 
Assist Uranium Search 


An Interior Department study of 
uranium prospecting suggests new 
techniques that will save prospectors 
from useless digging in uranium-barren 
land 

The report on the study states, 
“Plants are affected by uranium ore 
deposits in two ways. First, due to 
the usual association of selenium with 
uranium ores, plants that require sele- 
nium may grow near uranium deposits. 
Second, plants that are rooted in ore 
deposits absorb uranium in detectable 


quantities.” 


Russians Using Radio- 
isotopes in Research Studies 


The Soviet Union’s scientific re- 
search institutes and factory labora- 
tories are now making extensive use of 
tagged atoms, according to Jzvestia. 

Interesting data have been obtained 
on the influence exerted on metabolism 
in the brain by inhibition, stimu- 
lation and disturbance of nervous 
functioning 

Many problems of plant absorption 
of fertilizers and the mechanisms of 
interaction between fertilizers and soils 
have been studied in detail. Exten- 
sive studies of plant feeding processes 
have been made at the Moscow Agri- 
cultural Academy. Research person- 
nel of the Uzbek Republic Academy of 
Science have used radioactive phos- 
phorus to show experimentally that 
piants absorb phosphorus not only 
through roots but also through their 
leaves 

Over a thousand research papers in- 
volving the use of radioisotopes have 
been published in the field of chemis- 
try A great deal of study has been 
devoted to the study of the mecha- 
nisms of reactions in organic chemistry 
and catalytic processes. 

Soviet chemists have made increas- 
ingly extensive use of deuterium. It 
has been employed with particular 
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MASTER-SLAVE 
MANIPULATORS 


to meet a wide variety of remote-handling 
problems are now available from 
Central Research Laboratories 


The Model 4 Master-Slave Manipulator, shown 
above, and other models, all developed from basic 
Argonne National Laboratory designs, are in cur- 
rent production. Manipulators with altered dimen- 
sions and special features can be supplied to meet 
individual problems. 


Write for further information, stating your special requirements. 


CENTRAL RESEARCH LABORATORIES, INC. 


DEPT. M.S., RED WING, MINNESOTA 
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| ‘ success in studying the structure of 
AMAZING! the Time and Money Saved molecules of various organic sub- 
WITH stances and their reactive capacity. 
pee WHITEPRINT Prof. D. N. Kursanov has studied the 

fe OUTFITS reaction of exchange of atoms of hydro- 


gen in the effect on hydrocarbons of 
sulphuric acid containing deuterium. 





The results show in which cases ex- 
change of atoms of hydrogen occurs 
and in which cases it does not. 
Radioisotopes have also been broadly 
applied in analytical chemistry for de- 
termining admixtures in various sub- 
stances, for studying the phenomena of 


Make Exact Duplicates in as little precipitation and solution of sub- 
as One Minute at less than 2c sq. ft. stances difficult of solution, and for 


Inexpensive and simplest of all pring checking various technological proc- 

making equipment! Thousands tn daily esses of the chemical industry. 

use. Enables anyone to make accurate, : cats : 

an positive whiteprints from translucent Members of the USSR Atademy of 
Material originals. Saves up to 80% of commercial 

blueprint costs—quickly pays for itself! ; 

Makes photocopies, too. Just plug in. compile experimental data on the 

Uses diazo (moist or ammonia dry) afiuence of te ae and © 

process. Complete portable Spee-Dee influence of temperature and composi- 

outfits in 12" x 18", 18" x 24” and tion of alloys on diffusion and self-dif- 

24” x 36” models. Prices start at $55.00. ; : 

Also a full line of 42” width capacity fusion in metals and alloys. 

volume production whiteprinters at In the hope of obtaining steels free 

moderate prices. 


TSAR TIPNER Send today for Free — of phosphorus and sulfur, isotopes 
Spee-Dee Brochure -- ae of these two elements are being used to 
study the processes of dephosphoriza- 


P- Cc 4 & Ha. RV € Y tion and desulfurization of steels. 

Mfrs. of Whiteprint, Biueprint & Photocopy Equipment The degree of friction and wear on 

$623 NORTH WESTERN AVE., CHICAGO 45, ILLINOIS rubbing mechanical parts are also being 
determined by using isotopes 


For quick 
copying of 
Confidential 


Science have used radioisotopes to 








IN: BRIEF 


® Belgiancenter. A nonprofit atomic 
energy research organization that has 
recently been formed plans to build a 
center where the application of atomic 


CHATHAM TYPE 6336 5 energy to the chemical and metal 
industries will be studied. The center 


New, High Plate Dissipation, Twin Power Triode will be located either at Marche in the 


PER TRIODE SECTION A twin power triode for voltage reg- Belgian province ol Luxembourg, ol 
© PLATE DISSIPATION: 30Werr,  Ulation. Used as a series tube, it will at Moll in the Campine area of the 
© AMPLIFICATION FACTOR:2.7. | P@SS” @ minimum of 150 ma. per province of Antwerp. 
© TRANSCONDUCTANCE: section at 40 V. DC plate voltage. 
11,000 Micromhes Features a hard glass envelope and @Reactor for India. Funds have 
@ PLATE RESISTANCE: 8-pin button stem. Pin connections been made available to build India’s 
250 Ohms are the same as type 6AS7G. first reactor (NU, Dec. ’52, p. 35). It 


ot i I a ih Sly Sit ta ce 4 - 


* 
td 


will probably be completed within 


GOOD DELIVERY — INQUIRIES INVITED three years. 


CHATHAM TYPE 6AS7G ®New cyclotron. A new research 


cyclotron, costing $37,500, is being 


Improved Twin Power Triode for Voltage Regulation ¢; planned, and in about a year, is ex- 


Features include absence of  pER TRIODE SECTION pected So jem She tone presently bemng 
grid current, plate current — ¢ piate DISSIPATION: 13 Wotts used at the Melbourne University in 
and GM characteristics held —e AMPLIFICATION FACTOR: 2.0 Australia. It will have a  35-ton 
within + 10%, very low © TRANSCONBUCTANCE: magnet and will produce a range of 


i ics, ed tri- 7000 Micromhes ‘ ‘ s 
pores oN v pe onto ‘ol @ PLATE RESISTANCE: 280 Ohms isotopes presently unobtainable in 
e balance and reduction o © PLATE CURRENT: Si alll Se eta 
plate current drift. 125 Ma. at 40 V. Plote Voltage A alia. add ; 
sity’s 15 Mev unit is to have its power 


increased to 25 Mev. 


CHATHAM. ELECTRONICS CORP. 
» Executive and General Offices: LIVINGSTON, NEW JERSEY ® Ore incentives. In order to con- 
"Plants and and Laborotories: NEWARK and LIVINGSTON, NEW JERSEY tinue the program of encouraging the 


production of uranium from domestic 
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AEC has extended the 
date of the guaranteed 
minimum price schedule for uranium 


sources, the 


expiration 


ores of the Colorado Plateau area, and 
the time during 
initial production of uranium 


also has extended 
whicl 


ore from new domestic mines will be 


eligible for bonus payments. 


NEWSMAKERS 


J. S. Anderson, presently chief scien- 
tific officer at 
come professor of chemistry at Mel- 
He will replace 


Harwell, will soon be- 
bourne University. 
E. J. Hartung. 


George White, Jr., has been elected 
executive vice president of the Vitro 
Corporation of America. 


Gordon R. Molesworth, former public 
relations assistant to the manager of 
AEC’s Oak Ridge operations, has been 
Nuclear En- 
Information Division of Bozell & 
Inc., in New York. Moles- 
worth is being succeeded by F. Seymour 
Henck. 


named director of the 
ergy 


Jacobs, 


John P. Howe, formerly with the 
Metallurgy Section at KAPL, has been 
appointed chief of the Materials Sec- 
tion in the Atomic Energy Research 
Department of North American Avia- 
Robert L. Loftness, who, until 
recently, was scientific attache at the 


tion. 


American Embassy in Stockholm, has 
been made group leader of Chemical 
Development under Dr. Howe. 


Harold O. Wyckoff has been promoted 
to chief of the Radiation Physics Lab- 
oratory of the National Bureau of 


Standards. 


Charles E. Robbins, formerly vice 
president of Bozell & Jacobs, Inc., has 
been appointed executive manager of 
the Atomic Industrial Forum, Ine. 
Oliver Townsend, formerly assistant 
to AEC chairman Gordon Dean, has 
been named assistant executive man- 
The 


Industrial Forum is an associa- 


ager and secretary of the Forum. 
Atomik 
tion of businessmen, engineers, scien- 
tists and educators whose purpose is to 
foster and encourage the development 
and utilization of atomic energy for 


peace ful purposes. 


Harvard Hull, formerly director of the 
temote Control Engineering Division 
of Argonne National Laboratory, re- 
October 1 to become 


signed vice 


president in charge of research at 


Capehart Farnsworth Corp. 
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EQUIPMENT FOR 


PRECISE 
LOCATION 
OF 


BRAIN TUMORS 


@ at operation 
@ with P32 or K42 


Neurosurgical Count-Rate Meter 


Completely self-contained, op- 
erating from standard batteries 
to avoid power-line interference. 
Ranges of 300, 3,000 and 30,000 
counts per minute. Panel-switch 
checking of all essential power- 


Shielded Cables 

Low-capacity, shielded coaxial 
type, with 
Equipped with connectors for 


teflon insulation. 
Robinson-Selverstone probing 
counter tube and _ count-rate 
meter. May be sterilized by 
autoclave. 


Detailed technical 
data will be sent imme- 
diately on request. 


Want more information? 


supply functions. Output may be 
connected to an external re- 
corder. For use with the included 
Robinson-Selverstone probing 
counter tubes and connecting 
low-capacity shielded cable. 


Probing Counter Tubes 
(Geiger-Mueller) 
Robinson-Selverstone type. 
Stainless steel, with a probe di- 
ameter of 2 mm and a probe 
length of 10 cm. May be steril- 
ized by soaking in any germicide 
suitable for surgical instruments. 


Cathode Followers 


Permit the use of Robinson- 
Selverstone probing counter 
tubes with standard 
cially-available scalers. Complete 
information on 
is included. 


commer- 


interconnection 


Robert A. Waters, inc. 


Wea 
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PRODUCTS 


=) 


Cobalt-60 Source Shield 


Technical Operations, Inc., 6 Schouler 
Court, Arlington, Mass. The DES 
portable, directional exposure shield 
for cobalt-60 
during radiography of 
ete., up to 6 in. thick. 
sure, the radiographer is claimed to be 


sources can be used 


steel, brass, 


During expo- 


safe in the immediate area, as long as 
he is outside the actual beam. One 
control is used for exposure; when the 
source is retracted, the shield serves as 
a storage container. 
structed shielded 

The unit is constructed of steel filled 


No spec ially con- 
room is required. 
with lead. The source may be raised 


56 in. or lowered to 12 in. from the 
floor; source lifting is manual or elee- 
trically powered. The beam may be 
varied from straight up to 45 deg below 


the horizontal. P-] 


Remote Mechanical Arm 
General Mills, Inc., Mechanical Div., 
Engineering Research and Develop- 
ment Dept., 2003 E. Hennepin Ave., 
Minneapolis 13, Minn. This 
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me- 


ann MATERIALS 


chanical arm is electrically driven and 
It is said to have 
sufficient versatility to handle an egg 


remotely controlled. 


or glassware without damage; yet it is 
capable of lifting nearly 1,000 lb. The 
arm can be mounted at a fixed point 
for local use, on a crane, or on a tele- 
scoping column. Standard light- and 
heavy-duty, as well as custom-made 


units can be supplied. P-2 


Isotope Chart 


Harshaw Chemical Co., Harshaw Sci- 
entific Div., 1945 E. 97th St., Cleveland 
6, Ohio. 
lithographed in ten colors for identifica- 
half-life 
It is 60 X 


This chart of the isotopes is 


tion ol and nuclear 


stability 


isotope 
18 in., printed on 
noncreasing, plastic-im- 
Metal edges permit 


Included are thermal cross 


a washable, 
pregnated paper. 
hanging. 
sections, modes of decay, energies, 
transmutation code, and fission data. 
A guide book outlines instructions and 


applications. (P-3) 


Kilovoltmeter 


Neutronic Associates, 83-56 Vietor 
Ave., Elmhurst 73, N. Y. The kilo- 
voltmeter and variation percentage 
indicator is designed to measure volt- 
ages from zero to 60 kv in three ranges, 
0-1,200 volts, 0-30 kv, and 0-60 kv, 
and simultaneously observe on a 
the 
directly in percentage down to 0.05%. 
Sensitivity is 20,000 ohms/volt for the 
1,200-volt range and 25 and 50 ua, full 
scale, for the 30 and 60 ky 


respectively. 


second meter voltage variations 


ranges, 
Accuracy is 3% for kilo- 
1,200-volt 
(P-4) 


volt ranges and 2% for 


range. 


Want more information? 


Use post card on last page. 





Decade Counter Tube 


Ericsson Telephones, Ltd. (U. S. dis- 
tribution handled by Atomic Instru- 
ment Co., Cambridge, Mass.). The 
GC10B cold-cathode, bidirectional, de- 
cade counter tube operates at maxi- 
mum input frequency of 4,000 pulses 
sec. Count is determined by noting 
position of the glow on any one of the 
ten radially spaced cathodes around 
Recom- 
100 


voltage developed 


an axially positioned anode. 
mended operating conditions are: 
volts, d-c; output 
4@&cross cathode resistor, 15 volts; anode 


resistor, 0.68 megohms. Minimum 
voltage (anode to cathode) ts 


(P-5) 


supply 
350 volts. 


Portable Scaler 

Beckman Instruments, Inc., Berkeley 
Div., 2200 Wright Ave., Richmond, 
Calif. The model 2080 battery-oper- 
ated, portable scaler is designed as a 
field 


very 


instrument for measurement of 
radiation 


November, 1953 - NUCLEONICS 


low beta or gamma 





levels, 


where source-to-background 


ratio is small. Instrument has elec- 
tronic scale-of-eight, 4-digit resettable 
meter for interpolation 
of binary count. Maximum counting 
rate is 100 eps. High-voltage supply 


is regulated at 900 volts. A selection 


and 


registel 


of G-M tubes and probes is available. 
latches allow 
without 
weighs 16 Ib and is 
Battery life is 60 hr 

(P-6) 


Hand-operated cabinet 
batter tools. 
The 
ll KX 6', 
in intermittent use. 


replacement 
nstrument 


Sin. 


Remote-Handling Tongs 


Atomic Center for Instruments & 
Equipment, Inc., 489 Fifth Ave., New 
York 17, N. Y. The Radiarm, Jr., 
remote-handling aluminum tongs, for 
ctive materials, employs a pistol 

ind serrated jaws under spring 
Accidental dropping is pre- 

spring pressure 
g a deliberate finger squeeze on 
igger to release the object. The 


iws can be locked into a fixed position 


by positive 


by tightening, with thumb action, the 


knurled nut 


Lengt! 


at the pistol-grip end. 
is 19 in.; weight, 1 Ib. (P-7) 


Scaler with Plug-in Units 


Tracerlab, Inc., 130 High St., Boston 
10, Mass. The 


signed for conversion into a variety of 


Superscaler is de- 
instruments by means of several avail- 
able plug-in units: a pulse amplifier, a 
ratemeter, a discriminator, and a blank 
chassis for-construction of special cir- 
cuits to precede or follow the scaler. 
Three SC-41 decade scales permit a 
total count of up to 10,000,000. Preset 
count selector can stop scaling circuits 
100 to 100,000 counts ; 
time selector can be preset for 0.5 to 
1,000.00 


and timer after 


Resolving time is 5 
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min. 


CHARACTERISTICS 
WITH RADIOIODINE 
UNDER TYPICAL 


WORKING CONDITIONS 
COUNTING EFFICIENCY 

up to 60", using 

Thallium Activated Sodium lodide 
Crystal 4” dia. by 4” thick 
BACKGROUND 

100-150 counts per minute 
COLLIMATOR 

Geometry: 2.5x10-* at apex 
Resolution: 8° rotation on Crystal 
Axis reduces count by 50° 

12° rotation on Crystal Axis 
reduces count by 80°, 
PROTECTIVE CAP 

Geometry : 0.45 with Source 
Touching Cap. 


EKCO ELECTRONICS 


AMERICAN TRADAIR CORP.,, 


CANADIAN AVIATION ELECTRONICS LTD., 


CHRYSLER BUILDING, 405 LEXINGTON AVE., 


THE EKGO 


Type N509 scintittation counter 


A new Scintillation Counter capable of 

operating directly all normal Scalers and 

Counting Ratemeters. It uses the E.M.I. type 6094 
Photomultiplier Tube and has its own built-in 
wide-band amplifier. Using radioiodine an efficiency 
of 60 per cent. is obtainable with a background 

of a few counts per second. It is 

already being used in the leading hospitals 

for Thyroid Activity Measurements, 

Brain Tumour Location and Blood 

Circulation studies. The standard 

collimator (shown above) is for use up 

to 1 MeV. A non-directional protec- 

tive cover is supplied and a larger 

collimator for energies up to 2.5 MeV 

is available as an extra. Supplies 

required: 6.3V-1A. 300-v15mA. 

1000 I1§00V-I0nA. 


The chassis is robustly constructed to 
ensure long and efficient service —> 


E KG 0 ELECTRONICS 


SCINTILLATION COUNTERS COUNTING 
RADIATION MONITORS VIBRATING REED 
G.M. TUBES LEAD SHIELDING CASTLES 
COMPLETE COUNTING INSTALLATIONS 


SCALING UNITS 
RATEMETERS 
ELECTROMETERS 
LINEAR AMPLIFIERS 


LTD., SOUTHEND-ON-SEA, ESSEX, ENGLAND 


U.S. Sales & Service 


NEW YORK 17, N.Y. 


Canadian Sales & Service 
8230 ST. LAWRENCE BLVD., MONTREAL 14, QUEBEC 
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103 





Products of 
experience™ 


t Co, Ine 
racial productic 
atior 


ccepted as standard 


Model CX14 


Scintiscaler with built-in scintillation 
counting chamber for assayingov-, @- 
and ¥ -emitting samples—plus inputs 
for scintillation and g-m counters. 


Mode! LAX12P 


Scintimeter (End-window)—sensitive 
wide-angle scintillation counter. 


Model LAX14P 


Scintimeter (417) —well counter for 
measuring activities in order of 10-5 


Model TAX21P 


Scintilocalizer—the most efficient col- 
limation available for scanning and 
localizing. 


Services 
Film badge ( Dosifilm) 
Tracer isotopes 
Gamma standards 
Waste disposal 


Health Physics 
consultation 


R-C SCIENTIFIC 
INSTRUMENT CO., INC. 


307 CULVER BLVD., PLAYA DEL REY, CALIF. 


First in Scintillation Counting Equipment 
104 


psec; coincidence loss is <1% for 
counting 120,000 
:Input sensitivity is adjustable from 0.2 
to [0.35 volts. High-voltage 
supply is variable from 300 to 3,000 
volts and supplies 0.5 ma up to 2,000 


rates up to cpm. 


power! 


volts; regulation is 0.2-volt change in 
1% change in line 


(P-8) 


high voltage per 


voltage. 


= 


Recording Spectrophotometer 


Process & Instruments, 60 Greenpoint 
Ave., Brooklyn 22, N. Y. The model 
RS3 recording spectrophotometer is 
designed for attachment to the Beck- 
man model DU monochromator, and 
latter 
automatic rapid recording in the ultra- 


converts the from manual to 


violet and visible regions. Recording 
ranges for the horizontal 
0-100% and 0-10% absorption, and 
0-1.0 and 0-0.1 optical density ; 
215-700 my 
wavelength in one continuous sweep. 
10, 30, 100 in. 
Rate of scanning is selectable at 100, 
(P-9) 


“axis are 


vertical 


axis has a linear scale 


Chart lengths are and 


30, and 10 mu/min. 


“a 


Electrophoresis Instrument 


Specialized Instruments Corp., 668 
O'Neill Ave., Belmont, Calif. Based 
on a folded, figure-4 optical system, 
with an 18-ft optical path, the model H 
electrophoresis-diffusion instrument. is 
said to achieve double sensitivity by 
light 


specimen twice. 


directing through the cell and 

Five techniques can 
be used: ordinary schlieren, cylindrical- 
lens schlieren, Rayleigh interference 
fringes, Gouy fringes, and mechanical 
made for 


scanning. Provisions are 


Want more information? 








_ SINTILON BRAND 
SCINTILLATION PLASTIC 


EQUALS STILBENE IN 
PULSE HEIGHT & RESOLUTION 


T 
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Rieeiealion 


NO. OF COUNTS PER MeNUTE 


NATIONAL RADIAC 








| 
| 
r) 





'o Ss 20 
OISCRIMINATOR VOLTS 


Bias curve obtained with radium 
gamma rays. 
Comparision with anthracene crystal 
of same weight: 

COUNTING RATE—90 

PULSE HEIGHTS—70 

DECAY CONSTANT—1.0 x 10°* sec 
Can be machined and is available in 
all sizes and shapes. Material is effi- 


cient, durable and highly transparent. 


WGC 


Dept. N-11 
10 CRAWFORD STREET 
NEWARK 2, N. J. 
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SQUARE PULSE GENERATOR 


300 


for the 


MILLIMICROSECOND to 
MICROSECOND RANGE 


New Basic Test Instruments for NUCLEAR, 
RADAR, TY, UHF, and other fields in 
which FAST PULSE CIRCUITS are em- 
ployed. Three or more pulse outputs 
are available in Model 300. 


SPECIFICATIONS 

PULSE SHAPE: squore pulse 

RISE TIME: .001 wsec. from 10% 
to 90% amplitude 

PULSE WIDTH: .001 wsec to several 
asec. 

PULSE AMPLITUDE: From 100 volts 
to .006 volts in one db steps 

OUTPUT IMP: Matched to any im- 
pedance for standard coax lines 

POWER INPUT: 105-125 V, 60 cy. 


SIZE: 17-1/2" x 19” x 10-3/16" 
ELECTRICAL & PHYSICAL 


INSTRUMENT: CORP. 
42-19 27th Street, L.1.C. 1, N. Y. 
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individual suspension and shock mount- 
ing of optical and controlled-tempera- | 


ture water-bath components to permit | Why LAM 5 BA labora Tore steeovgh 
long, undisturbed diffusion runs. A| supplies qre among the most 
servo-controlled cell turret carries 3 a R 7 re) U is N T LY 
RECOMMENDED 


cell assemblies, each continuously con- 
nectible to an individually regulated 
(P-10) 


and calibrated power supply. 


Lambda power supplies are made by 
engineers who pioneered in 

this field and have continued to 
specialize in it. Used by many 

of the country’s leading laboratories, 
Lambda units are recommended 

by them for value, versatility and 
dependable performance. Models 

for many purposes. Conservatively 
rated, constructed for long, 
trouble-free service, priced 
moderately. Fully guaranteed. 


RACK MODEL 28 


d rack 
Panel size 5Y%4" x 19”. 
Weight 16 Ibs. 





SPECIFICATIONS: 
Input: 105-125 Volts AC, 50-60 
cycles, 120 watts. 


DC Output: Continuously variable 
from 200 to 325 Volts DC regu- 
lated from 0 te 100 ma max. Either 
postive or negative side of supply 
may be grounded. 


DC Voltage Regulation: Output 
constant to better than 1% for 
loads from zero to full load and 
line voltage variations from 105 to 
125 volts. 
Noise and Ripple Output: Less thon 
19 millivolts rms for above ratings. 
AC Output: 6.3 Volts AC at 3A 
unregulated. 
ALSO AVAILABLE NOW: 
Model 28-M, with voltmeter 
and milliammeter. 


Digital Recorder 


Potter Instrument Co., Inc., 115 Cutter 
Mill Rd., Great Neck, N. Y. The 
model 960 digital recorder records up 
Data 
is recorded on electrosensitive paper 


LAMBDA 
ELECTRONICS CORP. 


103-02 NORTHERN BOULEVARD 
CORONA 68, NEW YORK 


to 150 S-digit numbers per sec. 


by groups of 4 styli; each stylus in‘a 


group corresponds to a lamp in the SEND FOR NEW CATALOG. Comprehensive, 


outhoritative, up-to-the-minute. An important 


An intermittent drive 
addition to your power supply reference library. 


|-2-4-8 binary. 








system provides paper advance con- 





trolled by data input at recording 


speeds below 10/sec; drive is con- 


instrument for uranium analysis 


AOE Oe 
3 


A ne 


el 


tinuous at speeds above 10/see. Paper 
speed is adjustable from 2.5 to 20 
standard paper roll is 4! in. MEP 
by 400 ft, 50,000 


(P-11) 


In Se( 
allowing over 


recordings 


Ste | G-M 


FLUORIMETER 


Advanced design features eliminate air 
and water cooling and optical meters 


Whether you are analyzing uranium for research 
or production use, you can enjoy faster, more 
accurate results — at less cost per analysis — 
with the new JAco G-M Fluorimeter. Based on 
a new design Gacages by a leading atomic 
research laboratory, ¢ JAco Fluorimeter out- 
performs fluorimetric analytical instruments on 
every count yet is simpler in construction and 
easier to use. Here are a few of the outstanding 
design details: 


NO COOLING SYSTEM — Blacklight Blue lamps 
used as source of ultraviolet light require no 
cooling. 


NO OPTICAL SYSTEM — sample slide, light 
source and detecting system are mounted in close 
proximity eliminating optics and allowing low 
voltage across dynode of the photomultiplier 
tube. 


IMPROVED POWER SOURCE — circuit compen- 
sates for input-output voltage and tends to com- 
pensate for heater voltage variation. 


Discover all of the ways the 
JAco G-M Fluorimeter can 
make your analyses jobs 
easier. Write today for 


Hermetic Refrigerant Pump esttatedt tellin 12 


CONVENIENT CONTROL GROUPING — handy 


Heatron, Inc., 333 Eberts Lane, York, 
Pa. This hermetically sealed pump is 
signed to handle the Freon refriger- 


ants in their liquid state. Single and 


keyboard arrangement of rahge switches and 
other controls makes maximum use of operator 
time, minimizes fatigue. 


ARRELL-ASH COMPANY 


— —— nponenees ae; be handled 26 FARWELL STREET, NEWTONVILLE, MASS 
= ——— SALES OFFICES 

€t ClMmiTO, CAL CHATTANOOGA 
1344 Devonshire Drive 143! Breed Sires! 





undet 
QUEENS VILL. WY 


80.56 230 Street 





oeTeorr 


varying head and flow condi- c | 
13680 Capito! Ave 


tions. Olnlconcentration in evaporators 
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MYCALEX 


GLASS-BONDED MICA 


WITHSTANDS 
ADVERSE 
COMBINATIONS 


MYCALEX glass-bonded mica will 
withstand more — much more — of 
combined high temperature, radia- 
tion effects, thermal shock, high 
voltage, high frequency, mechanical 
stresses and high altitude than tra- 
ditional electrical design calculation 
tables say that any insulation can 
stand. 


It is the high “across the board” 
average that causes engineers to call 
Mycalex glass-bonded mica ‘‘the 
world’s most nearly perfect insula- 
tion.” 


Fire Detector Housing 


Spark Plug 
Connector Sleeve 


YES, bad conditions can “‘gang’”’ 
Mycalex glass-bonded mica, or they 
can attack it one at a time. Mycalex 
glass-bonded mica, the only Ceramo- 
plastic, will endure them no matter 
how they come. 


Write for the whole story. 


Insulated gear illustrates breakage 
resistance under wide temperature 
chonges, even with large inserts 


ADTMEEDIVNG A 


MYCALEX CORPORATION of AMERICA 


World's Largest Manufacturer of Glass-bonded Mica Products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
GENERAL OFFICES AND PLANT 
118 Clifton Bivd., Clifton, N. J. 


is automatically held to a minimum. 
Fight sizes are available ranging from 
4 to 40 gal/min against heads up to 50 
lb/in.? (P-12) 


Differential Analyzer 


Computer Research Corp., 3348 W. El 
Segundo Blvd., Hawthorne, Calif. 
The CRC 105 digital differential ana- 
lyzer operates in the decimal number 
system; it automatically solves any 
problem that can be put into the form 
of an ordinary differential equation and 
differential 
Filling time is said to be cut 75% over 


some partial equations. 


binary analyzers. Capacity is sixty 
integrators with a maximum accuracy 
of six digits and sign in each integrator. 
Twelve input and twelve output chan- 
nels are synchronized. Any two of the 
channels can actuate a graph plotter to 
plot 


Empirical functions may be introduced 


one function versus another. 
Irom a graph-following attachment on 


the plotter. (P-13) 


Spectral Ratio Comparator 


Farrand Optical Co., Inc., Bronx Blvd. 
and E. 238th St., New York 70, N. Y. 
The deter- 


mines directly the spectral transmission 


Hornig ratio comparator 


curve of a substance relative to that of 
a standard. It 
pendently or with photometers, spec- 


can be used inde- 
trometers, ete., for ratio measurements 
in the 


regions, wit h suitable ACCeSSOrIes 


infrared 
The 


instrument separates a light beam from 


ultraviolet, visible, or 


a single source in both time and direc- 
tion; one part of the beam traverses 
the sample and the second traverses 
then re- 


the standard; the beams are 


Want more information? 





PILOT CHEMICALS, INC. 


offers 
PLASTIC SCINTILLATORS 


having the following 
characteristics: 


Pulse height: 85% of stilbene 
crystals. 


Decay time: 4 & 10° seconds. 
Clear and colorless. 
Tough and readily machined. 


Available in a variety of sizes 


and shapes. 


Send for 
BULLETIN 532 


PILOT CHEMICALS, INC. 


47 Felton Street Waltham 54, Mass. 











Use post card on last page. 


MICO 


COMPARE 
THESE SUPERIOR 
FEATURES 
¢ Engraves in 2 or in 3 dimensions 
¢ Pantograph permits 4 reduction ratios 
@ Micrometer depth control graduated in 
thousandths of an inch 
High speed, ball bearing spindle 
Chuck 1” to take variety of small 
tools, burrs, mounted points, as well 
as standard cutters. 
Send for Illustrated Catalog 


MICO INSTRUMENT CO. 


82 S. Trowbridge Street, Cambridge 38, Mass. 
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combined in direction and traverse the 
same optical paths through the dis- 
persing unit; electrical signals repre- 
senting both beams traverse the same 


(P-14) 


amplifier. 


Pulse Generator 


Teletronics Laboratory, Inc., 54 Kinkel 
St., Westbury, N. Y. The 


PC-100 pulse generator and calibrator 


model 


produces two rectangular pulses having 


independently controlled amplitudes 


and } 


polarities; polarities are positive or 


0-75 


repetition 


amplitudes 
Their 


frequencies are adjustable at 50-5,000 


negative and are 


olts, open circuit, 
pps, and paired-pulse interval is ad- 
justable at Time dura- 
tions are | usec for sliding-pulse output, 


5-5,000 psec. 


and 1 psec for fixed-pulse output syn- 
chronized from external source and 1.5 
usec self-synechronous. Time markers 
are provided at 1, 10, and 100 psec, for 
amplitude of 0-10 volts, open circuit. 
Square-wave calibrator output is 60 


eps, 0.1 to 100 volts. (P-15) 


Van de Graaff Accelerator 


High Voltage Engineering Corp., 7 
University Rd., Cambridge 38, Mass. 
The 1,000,000-volt, shielded model JD 
\ in de 


usefu 


Graaff accelerator provides a 
of = 1,000,000 
Current is controllable 


electron output 


om 0.1 to 25 wa. Dimensions are 
3-ft width and 615-ft height; total 
weight is 2,900 lb. Additional facilities 
2-kva 


requ red electric 
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are: power 


(NEUTRONIC presents a new line of 
REVERSIBLE HIGH VOLTAGE 
RF POWER SUPPLY UNITS 


REVERSIBLE OUTPUT ~~ ENTIRELY 
CONTROLLED BY CONVENIENTLY 
LOCATED LEVER ON FRONT PANEL 


Available in the following 4 models: 


R-22C 30 KV 2 ma. @ 18 KV 


Model 3 

R-22CR 5-30 KV @ 18 KV 
3- 
5 


Model 
Model 
Model 


2 ma. 
R-22M 30 KV @ 20 KV 
R-22MR 5-30 KV @ 20 KV 


3 ma. 
3 ma. 
Mode! R22 SERIES Regulated 
or Unregulated 


Rock Pane! Mount 
213 15} 


Standard 


ing size 19} 


OTHER NEUTRONIC POWER SUPPLY UNITS 


23CR 
23M 
23MR 
24C 
24CR 
24M 


10 mo. @ 5 KV 
10 mo. @ 5 KV .5% 
6 ma. @ 10 KV 
6 ma. @ 10 KV 
2 ma. @ 18 KV. 
2 ma. @ 18 KV 
3 
3 
1. 


5-40 
5-45 
5-45 
5-50 
5-50 
5-55 
24MR 5-55 
33S 1-30 
33HRR 1-30 

REVERSIBLE 


@ 25 KV 
@ 30 KV 
@ 30 KV 
@ 35 KV 
@ 35 KV 
mo. @ 30 KV 
ma. @ 30 KV 
5 ma. Entire Range 
5 ma. Entire Range 0.1% 
Entire Range 


5% 
KV 
KV 
KV 
KV 
KV 
KV 
KV 
KV 


5% 
5% ma . 
abs ma. 5% 
5% ‘ 
mo. @ 20 KV.... 5% 
ma. @ 20 KV .5% 


3 ma. @ 25 KV... 


! 
1. 
a. 
1 
1 
2 
2 
4. 


MOST NEUTRONIC MODELS CAN BE FURNISHED WITH 
REGULATION OF 0.1% IF DESIRED 


(NNEUTRONIC kiovoitmerer 


and VARIATION PERCENTAGE INDICATOR 


With this new meter you can now measure voltages 
from zero to 60 Kitovolts in three ranges (0-1200 
volts; 0-30 KV; and 0-60 KV) and you can also 
observe on a second meter, the voltage variations 


THE 


directly in percentage down to .05%. 


Invaluable in measuring variations or regulation 
percentage of any power supply. 


For quickly determining the specifications for a pro- 


posed power supply eliminates guesswork. 


For observing exact parameter variations in any voltage due to circuit 
operation. 


Write for further details and specifications. 


~ NEUTRONIC associates 


CONTROL DEVICES 


83-56 VIETOR AVENUE, ELMHURST 73, L.I. Hickory 6-5013 
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maximum, 208-volt, 3-phase, 60-cycle, 


You can do 5 different romper wate 
counting jobs with the 


RADIMAX™ 


25. )-psi-gage minimum inlet pressure, 
75° F maximum. (P-16) 


Basic universal scintillation counter with Recording Oscillograph 
5 attachments gives maximum versa- ‘ | Consolidated Engineering Corp., 300 
tility and efficiency at lowest cost. N. Sierra Madre Villa, Pasadena 8, 
Calif. Fifty active data traces can be 
recorded on 12-in. paper or film by the 
+ type 5-119 recording oscillograph; a 


Collimated medi- 36-trace type is also available. Ree- 
cal head. ords 250 ft long may be made from 0.10 


Standard beta to 100 in./see. Automatic warning 1s 
head, with choice \ Three Position turret wiven in case of failure that would 
Windowless alpha, of anthracene or '¥ i head, which can con- , : 


beta, gamma rotating plastic phosphor. tain any 3 of the fol- cause record loss. F requencies trom 
planchet attachment. Standard gamma lowing phosphors: 0 to 3,000 eps may be recorded by in- 
head, with varia- gamma, beta, alpha 


WRITE FOR CATALOG AND PRICES ble size crystals. and neutron. a rd epeed ton thease with 
Increases record speet en 8 
GSTS ae ee ee Cee out stopping the oscillograph. Fre- 


quencies from 10 to 500 cps may be 





stalling galvanometers. A jumpswitch 








viewed as wave forms on the ground- 

VING glass — by using the . 

& ee : speed scanning system. (P-17 
MARKIN 

and C 





Tantalum Strip 


The Gueen ngraver American Silver Co., Inc., 36-07 Prince 
St., Flushing 54, N. Y. Tantalum, an 
extremely magnetic and corrosion 


NUMBERED RING resistant metal with tensile properties 


comparable to cold-rolled steel, is 
custom rolled in strip up to 6 in, wide 
and down to 0.0005 in., to tolerances of 
ENGRAVES, — | + 0.0001 in. The strip is available in 

: any quantity from 1 lb to thousands of 


ROUTS, 
PROFILES and MODELS 2 pounds, (P-18) 


A real meney sever for industry. Preven by the 
experience of tool and die, electronic machine, radie, 
electrical and instrument manufacturers. 











The Green Engraver zips out precision work Specity the Green Engraver 
oa metal, plastics, wood, glass, hard rubber etc. . . for the best in 
engraves panels, name plates, scales, dials, molds, low cost performance. 
leases, instruments, instruction plates, directional signs Special attachments ond 
- . . by simple tracing. Romting, profiling and three engineering service evellable 
dimensional modeling indicate its versatility. Electric fer production work. 
etching attachment available. 


FREE — Fact-packed folder yours upon request. 


Power Supply 


f 
G, V4 ¢ 44 In ALLELE A ( f Misi y 
Browning Laboratories, Inc., 750 Main 
St., Winchester, Mass. The model 
363 PUTNAM AVENUE @ CAMBRIDGE, MASS. jTyN-11 power supply provides beam, 
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reflector, filament, and modulation | ‘ 
voltages for operation of low-power Leading Manufacturers Rely on 
reflex microwave oscillator tubes. 9 RPC for Quality and Quantity 
Beam voltage, continuously variable 

y in Precision Resistors! 


from 225 to 500 volts, and reflector 
voltage continuously variable from 25 , ’ Within a few years RPC has attained 
—- - a position of leadership in the manu 
to 875 volts, have ripple content under facture of precision wire wound re 
sistors This is no accident It is 
oar ; ; the result of STRINGENT control of 
The square-wave modulator permits ] : quality—use of the finest available 
Mae materials—test equipment and stand 
ards that are matched only by a few 


5.000 eveles. A saw-tooth modulator y outstanding laboratories 


2.5 mv and regulation better than 1%. 
amplitude modulation from 500 to 


operating from 10 to 60 cycles provides / - > ¥ RPC Precision Resistors meet Gov 
for frequency modulation — of the ; ernment = specifications They are 
: . acceptable for all types of equipment 
klystron (P-19) / sy test instruments, electronic com 
; puters and scientific equipment 

Requirements of Jan-R-03, Mil-R-G3A 

are fully met Advanced methods of 

: 4 production have made possible large 
Fluorinated Coating : ‘ or small orders at reasonable cost with 


prompt delivery Write for catalog 


Rubber & Plastics Compound Co., inc., ts. and helpful information about RPC's 
Nerva-Kote Div., 30 Rockefeller Plaza, — 


New York 20, N. Y. Fluorinax is an ENGINEERING DATA 
air-drying fluorinated type of resin- Government | DIMENSIONS (inches RESISTANCE OHMS WATTS 
ting. It is claimed to hav - ad — MAX. WITH LOW jAN 

assed Coa if. S ClAlme¢ oO have TYPE : ” Min rc. ALLOY or COMM’! 
JAN-R-93 MIL-R-93A | LENGTH DIAMETER 0015 Dia 001 Dia Mil 
160 MBG 650 MBG 


235 1.0 





extreme resistance to severe oxidizing 
e ; AFB* RB1O RBI5 01 
agents, such as fuming mineral acids AGB* RBIO RBIS 2 ‘ 01 
ae ‘ Se" Py oo AFC* RBI RBI6 ‘2 01 225 0 
and hydrogen peroxide, as well as AGC RBI! RBIG ; 01) 330 5 
alkalies. The dried film is also said to \FF* RBI2 RBI7 i bs 01 475 0 
lexibility thesi =r AGE* RBI2 RBI7 | 01 700 0 
maintain flexibility, adhesion, resist- ‘js RBI3 RBIS Se 7 01113 5 o 
ALP RBI4 RBiG 2his a 01:\25 10.0 S320 a Oe 
. *NOTE-—Can be furnished with 1 long 20 gauge tinned wire leads instead of lug terminals. Suffix “W"' after type 
transmission comparable to that of denotes wire leads 


polyethylene. It can be brushed, RESISTANCE PRODUCTS cé. 


sprayed, or dipped. (P-20) | 714 RACE STREET HARRISBURG, PENNA. 
Precision Wire Wound High Voltage -High Megohm —High Frequency —-Hermetically Sealed QUALITY RESISTORS 


ance to weathering and has a low vapor 

















RAPID ELECTRIC 
SELENIUM RECTIFIERS 





Steam Valve FOR GENERAL 


Atkomatic Valve Co., Dept. 167, 545 » POWER NEEDS 
Abbott St., Indianapolis 25, Ind. RAPID Floor Models 


This steam valve is designed to prevent © High Efficienc 
sticking. Expansion caused by high |, ae © Single-knob OR FOR LABORATORY 
temperatures combined with deposits . © Built in Protective Circuits POWER 

of iron oxide, boiler compound, lime, © Easy to Install 

et ie automatically compensated ® No Maintenance RAPID Bench Model 
for. This is said to assure greater © Completely Self-Contained 
® Portable 


valve efficiency, longer life, and lower Rapid Electric Co. makes 
® Continuously Variable 


maintenance costs (P-21) Selenium Rectifiers in sizes 
Controls 
from 10 to 10,000 amps. DC 


need as teeted h © Full Metering 
, ; output af desired voltages. : 
Noncombustible Solvents # 0p Matatenenes 


John B. Moore Corp., Box 3, Nutley ENGINEERING SERVICE 
10, N. J. These noncombustible sol- Se Our engineering department is available for consultation on any 








vents are claimed to be of compara- 5) application of Direct Current Power Supplies. Avail yourself of 
tively low toxicity and close to carbon this professional service without obligation. 

tetrachloride in speed of evaporation; "Whi 7. “ ” lad 
none contain petroleum hydrocarbons. : age pee Coppanthapenediennatinen ad =" 
Cineclene (M-5 solvent) is designed for “e : 

fast drying with good degreasing , oe RAPID ELECTRIC COMPANY 
properties without fire hazard. Oxy-| \ ; 

jene M-6 solvent) is for cleaning 
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FOR MEASURING 
RADIOACTIVE 
EMISSION 


- 


PRECISION IONIZATION METER 
(Failla Design) 


This complete measuring instrument is 
designed primarily for null methods of 
radioactivity measurement where back- 
ground radiation effects must be elimi- 
nated. It consists of a heavy stand sup- 
porting twin spherical ionization cham- 
bers, Lindemann Electrometer with il- 
lumination and projection system, to- 
gether with standard 
voltage supplies. 


Other CAMBRIDGE Instruments 


condenser and 


LINDEMANN- 
RYERSON 
ELECTROMETER 


has high sensitivity and good stability. 
Does not require leveling. When reading, 
the upper end of the needle is observed 
on a scale illuminated through a window 
in bottom of case. Size 8.3 x 6.5 x 3.5 
em. Weight 0.17 ke 


CAMBRIDGE PORTA- 
BLE PROJECTION 
VIEWER—-This new 
Projet tion Viewer, 
used in conjunction 
with the Linde- 
mann-Ryerson Elec- 
CG = trometer, facilitates 
“ - observation of the 
deflection of the electrometer pointer. A 
beam of light from a lamp in front 
of the case projects the image of the 
index pointer onto: a mirror in the rear 
of the case. This image, magnified 100 
times, is then reflected upon a_trans- 
lucent screen, clearly visible in the front 
and upper part of the case. This screen 
is 120 mm. long and is divided into 120 
divisions numbered 60-0-60. The pointer 
is zeroed by grounding the electrometer 
by means of a rubber bulb 
“CHANG and ENG" FAST NEUTRON DETEC- 
TOR follows closely original design of 
U. S. Atomic Energy Commission. Con- 
sists of twin ionization chambers, Linde- 
mann Electrometer, reading microscope 
and dry cells. Self-contained, 
GAMMA RAY POCKET DOSIMETER is a per- 
sonnel monitoring instrument to measure 
cumulative exposure to gamma or x-rays 
over a given period. Contains an ioniza- 
tion chamber a quartz fibre electrometer 
and viewing system. 


Send for complete information 


CAMBRIDGE INSTRUMENT CO., INC. 


Pioneer Manufacturers of Precision Instruments 
3774 Grand Central Terminal, N.Y. 17, N.Y. 


110 


oxygen systems and equipment and for 
cleaning metal specimens prior to micro 
and spectroscopic analysis. Furfasol 
(M-17 solvent) is intended to replace 
acetone and MEK in cleaning latex 


and resin adhesive products from 
equipment; solvent properties are akin 
to halogens and some esters (P-22) 


Radiocarbon Compounds 


Nuclear Instrument & Chemical Corp., 
229 W. Erie St., Chicago 10, Ill. 
ting-labeled aromatics available are: 
benzoic acid, and 
benzaldehyde in 1, 0.5, and 0.1 me 
Fifteen labeled, 


occurring amino acids are 


benzene, toluene, 
packages. naturally 
available 
with specific activities ranging from 2 
me/mM for glycine to 9 me/mM for 
phenylalanine, in four package sizes 
from 1 to 0.01 me. 


able compounds are 


Five other avail- 
adenine-S-C!4, 
pyruvamide-2-C'4,  pyruvamide-3-C', 
acetyl bromide-1-C'™, and acetyl bro- 
mide-2-C', in 1 and 0.5 me packages 
with specific activity of 1 me/mM. 
All must be obtained under 
AKC Jicensing procedures, 


regular 


P-23) 


Decade Scaler 


North American Philips Co., Inc., Re- 
search & Control Instruments Div., 
750 S. Fulton Ave., Mount Vernon, 
N. Y. 


maximum rate of 30,000 events/sec, 


This 6-digit decade scaler has a 


minimum resolving time of 25 usec, and 

Direct- 
indicating Philips EIT tubes are used. 
Schmitt 


sensitivity. 


The input circuit uses a 


trigger, with adjustable 
Input wave shape is not limited; sine 
waves of 1 volt, rms, can be counted at 


5-30,000 per sec. (P-24) 


Power Supplies 


Utting Associates, Inc., 290 Centre 
St., Newton 58, Mass. The HV-1A 
2,500-volt power supply is designed for 
G-M tubes, proportional counters, and 
scintillation counters; the HV-2A 5,000- 
volt supply is designed primarily for 
proportional counting using high-volt- 
age fill HV-1A has 


gases. ranges 


Want more information? Use post card on last page. 


- « » Decontaminating Agent for 
Radioactive Deposits 


Once anything has been made 
radioactive, there is no way to 
destroy this radioactivity. But, 
radioactive contamination which 
is usually a deposit of insoluble 
compounds (metallic oxides) can 
be solubilized (chelated) with 
Versene and washed away with 
large volumes of water. This re- 
sults in great dilution and re- 
moves the danger. For deposits 
on exposed surtaces the addition 
of a good detergent formulation 
is recommended, In living or- 
ganisms Versene has been used 
experimentally to detoxify heavy 
metals and to help remove radio- 
active deposits. Send for sample. 
Write Dept. I for Technical 
Bulletin No. 2. Chemical counsel 
available on request. 


FRAMINGHAM, MASSACHUSETTS 








Hi-D 
LEAD GLASS WINDOWS 
IN STEEL WALLS 


OF 
rn 
i-D 


= 


_ GLASS 








* TRADE 
MARK 











Hi-D Lead Glass Windows provide 
clear, direct, wide-angle, binocular 
vision through heavy gamma-shield- 
ing walls. Lead equivalent 0.55; 


steel, 1.0 


LARGER SIZES NOW AVAILABLE 
Send for circular GS-3A 





'PENBERTH 


INSTRUMENT CoO. 














666 ADAMS ST + SEATTLE 6. WASH. | 








November, 1953 - NUCLEONICS 





300-1,000 and 300-2.500 volts: low | N 
range has regulation of 0.5 volt, ew 
stability of about 2 volt, reset accuracy 


it, rated load of 1.0 ma; high Technitrol 


s regulation of 1 volt, stability | # 
yout 4 volt, reset accuracy of 2 V b| 
rated load of 0.56 ma. HV-2A aria e 
nges 1,000-2,500 and 1,000—5,000 
low range has regulation of 1 Pulser 
olt, stability of 4 volts, reset accuracy 
} volts, and, designed for ionization 
counter loads, 100 wa may be drawn up 


3,000 volts; high range has regula- * W ide pulse repetition frequency 





ne os ange from 20 eps. to 2.0 mes. 
2 volts, stability of 6 volts, reset —— - 7 — 


of 5 volts, and same rated 
ow range. Polarity of HV-1A 


be selected positive or negative; 


* Pulse rise and fall times are 
svmmetrical at 0.05 us. 


HV-2A polarity is positive with respect 


P25 * Duration of pulse variable from 
(P-20) 


0.2 us to 5.0 ws in steps of 0.1 us. 
This reliable and versatile instru- 
* Stable pulse duration controlled ment, developed for our own use, 
by electric delay lines. has wide possibilities for application 
in many laboratories. 


* Low impedance output, ampli- Write for Bulletin 180N. 


tude continuously variable from 
0 to 40 volts without distortion. 


ECHNITROL 


* Trigger pulse precedes output ENGINEERING COMPANY 
pulse. 2751 N. 4th St., Phila. 33, Pa 


Ratemeter-Alarm-Control 


Nuclear Measurements Corp., 2460 
N. Arlington Ave., Indianapolis 18, For the Fast Time Anywhere 
Ind. The model RAC-11 ratemetet 


is built-in cieeuits for alarm, control, fi POWER SUPPLIES 


and graphie recording. Ranges are with 


0-2,000, 0-10,000, and 0-20,000; range 
shifts automatically or manually. REGULATION 
Output changes <0.5% when line 


voltage varies trom 100 to 130 volts. q TA B 1 L | TY SPECIFICATIONS 
High-voltage supply is 250 1,000 volts, 


Model 4008. 1000 to 5000 V., 0-1 MA 
continuously variable, regulated to MEASURED IN Negative side grounded. 


0.01% 1% line-voltage change. (P-26) | Model 400C. 500 to 1500 0-1 MA 
Negative side grounded. 

} Model 4000. 1000 to 5000 0.1 MA 
| Positive side grounded 


PARTS PER MILLION Model 400E 500 to 1500 0-1 MA 


0 | S iz R | E S 4 0 0 Positive side grounded 


ESPECIALLY FOR NUCLEAR WORK Models to your specific voltage re- 


@ Regulation—i00 PPM for line voltages 105V quirements available on order 
to 130V 
@ Load Reguiation—75 PPM from no load to Also 
full load. 
© Stability—100 PPM for 3 hrs./500 PPM For wider voltage range and for higher out- 
s per day. put current, for even greater stability and for 
yee , | @ Ripple—better than .01%—(negligible noise regulation to 20 PPM, we offer the 300 Series 
: and bounce.) Precision Direct Current Power Supplies— 


Transient—free for all line disturbances. , 
© Var ware ns tan Catalog literature available on request to Dept 


batteries NF-12. 
@ Minimum warm-up time. 


Fast-Neutron Counters 


Radioactive Products, Inc., 443 W. JOHN FLUKE ENGINEERING @ehiia wee 


Congress, Detroit 26, Mich. These 


brass-chamber, polyethylene-lined, | 
1111 WEST NICKERSON STREET, SEATTLE 99, WASHINGTON 

fast-neutron proportional counters are | Represented by - YEWELL ASSOCIATES, Bridgeport & Boston; HORMAN ASSOCIATES, Wash- 

1 - ington, DO. C.; GERALD B. MILLER CO., Hollywood, San Francisco, Al- 

available in 5 models. Model F-1 | buquerque, Seattle; M. P. O'DELL CO., Cleveland, Dayton; HUGH 

MARSLAND & CO., Chicago; EARL LIPSCOMB ASSOCIATES, Dallas, 

divostional counter has sensitivity of Houston; RMC ASSOCIATES, New York, N. Y., Bogota, N. J.; THE |. E 

' . ‘ ROBINSON CO., Upper Darby, Pa., Asbury Park, N. J J. D. RYERSON, 

0.015 count/n/em* proportional to Syracuse, N. Y.; H. M. RICHARDSON, Minneapolis, Minn 
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Regulated High Voltage 
Power Supply 


MODEL 810-P 


Provides Electronically Regulated 
Continuously Adjustable Volt- 
ages from 150 to 1500 VDC at 
0-5 Milliamperes. 

@ REGULATION: Output voltage varies OUTPUT VOLTAGE: 150 to 
less than .01% per volt change of lin 1500 VDC at 0-5 Milliamperes. 
voltage and less than .1 volt with varia- 
tion of output current from 0 to 5 @ RIPPLE: Less than 5 Millivolts 
Milliamperes. r.m.s 


Positive out put terminal is grounded. 5 negative output 


connectors (type AN-3102A-18-16-s) are connected in 
parallel and mounted on front panel 


SERIES 710 
Continuously Adjustable from 400 to 1500 V.D.C. 
at 1 Milliamperes Negative or Positive Terminal 
Grounded. 








REGULATION: Output voltage varies less than 
01% per volt change of line voltage. Output 
voltage varies less than 1 volt with variations of 


output current between 0-1 milliampere. (interno! 


impedance less than 1000 ohms.) 


Also available with 2 or 3 independently regulated and_in- 
dependently adjustable outputs. 


WRITE FOR DESCRIPTIVE LITERATURE 


FURST ELECTRONICS 


3330-A W. Lawrence Ave., Chicago 25, Ill. 








291 CHAMBERS 


HIGH & LOW 
TEMPERATURES 


CONTROLLED 
HUMIDITY 
* —150°F. to -+.200°F. 
* 20% to 95% R.H. 


*1 c. ft. to 75 cu. ft. 
cabinets. 


Walk-in Rooms 
Temperature Baths 


Electronic or pneumatic 
recording or indicating 
control systems 


varanasi CUSTOM CHAMBERS 
0 built to specifications. 


Years of satisfactory service! 


58 Washington Avenue 
Carlstadt, New Jersey 
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human tissue sensitivity to 0.2-10 Mev 
neutrons, pulse height up to 750 mv, 
6/1 y-pulse-height discrimination, and 
2/1 directionality. F-2 nondirectional 
counter has 0.032-count/n/cm?® sensi- 
tivity, 5-15 mv pulse height, and 
5/1 -y-pulse-height discrimination. F-3 
probe has 0.13-count/n/cm? sensitivity, 
up to 70-mv pulse height, and 6/1 
y-pulse-height discrimination. F-4 ab- 
solute counter has 0.030-count/n/cem? 
sensitivity, up to 100-mv pulse height, 
and 5/1 y-pulse-height discrimination. 
F-5 probe has 0.25 count/n/em? sensi- 
tivity, up to 70-mv pulse height, and 


6/1 discrimination. (P-27) 


"© POSE, aeeee Se.ecroe 


Photometric Equipment 


Techniflex Corp., Instruments Div., 
Port Jervis, N. Y. Photometers are 
specifically adapted for such measure- 
ments as solution concentration, film 
densitometry, ultraviolet radiation in- 
tensity, gas analysis and detection, and 
counting. Photorelays are available 
for timing control; infrared, ultra- 
violet, and X-ray exposure control; 
temperature control; and counting con- 
trol. Typical model PM-I-4  pho- 
tometer, for measurement of radiation 
from glowing filament sources, has 
ranges of 0—0.001 to 0—1.0 lumen; zero- 
reset control cancels dark-current ef- 
fects and sustained tube noise. Relays 
are furnished with a_ single fixed 
response level or with a sharply ad- 
justable response level. (P-28) 


Portable Ultraviolet Source 


Menlo Research Laboratory, Box 522, 
Menlo Park, Calif. The Black Wand 
portable ultraviolet instrument pro- 
vides maximum ultraviolet output in 
the range of 2,537 A. A model pro- 
viding 3,650-2,663 A is also available. 
The ultraviolet generator contained 
in the 15¢-in.-diameter brass-tube 
housing is an instant-starting, low- 
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pressure, mercury-vapor discharge tube 


of the cold-cathode type. Thin-metal 
guard strips shield the hooded ultra- 
violet filter without impeding _ its 
yutput (P-29) 


Clinical Scintillation Counter 


N. Wood Counter Laboratory, 5491 
Blackstone Ave., Chicago 15, Ill. The 
model SC-1M scintillation counter is 
designed for brain-tumor location and 
thyroid work. Phosphors are _her- 
metically sealed Nal(T1) crystals; sizes 
may be specified. Mu-metal magnetic 
shields surround the photomultiplier 
tubes; counters are chrome _ plated. 
Lead collimators are detachable and 
can be adjusted for length and size of 
aperture. Connection is made by 
means of a single shielded cable to the 
G-M input of standard sealers. Pla- 
teaus are over 300 volts long with less 
than 3% rise per 100 volts. (P-30) 


Pressure Switch 


G. M. Giannini & Co., Inc., 117 E. 
Colorado St., Box N, Pasadena 1, 
Calif. The model 44517 pressure 
switch can be used in applications 
that include control-system actuation 
and/or pressure-warning or shut-off 
devices. A pressure-responsive  ele- 
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You Can Measure 0.000,000,000,000.01 Amp 


Announcing the New 
Beckman Micro-Microammeter 


(+ a 
p f 
a | =e 
~ 
New but thoroughly proven in nuclear ae 
applications, this unique precision 
instrument, available in two models, MODEL VL “LOGARITHMIC SCALE" 
measures, controls and records micro- Micro-Microammeter. For measur- 
currents to a hundredth of a millionth ing, recording or controlling 
of a millionth of an ampere. micro-currents which fluctuate in 
the range 10-7 to 10-13 ampere 
In addition to nuclear use, we Single scale covers entire range, 
believe these new instruments have and resolution is uniform over 
broad industrial application. We wel- entire range. 
come the opportunity to discuss with MODEL V“VIBRODE" or Vibrating 


you how this new technique might fit Reed Micro-Microammeter. For 


in with your control problems. measuring, recording or control- 
ling micro-currents in any of 13 


i ¥ ranges between 3 x 10°) and 
Write for Data File 94-37 apg fg 


Beckman discon 


BECKMAN INSTRUMENTS, INC. 


SOUTH PASADENA 1, CALIFORNIA 


~ 





























PACKAGED HIGH VACUUM EVAPORATOR 
MODEL SC-3 > 


AIR COOLED 
1” Diffusion 


Pump yw 


Whether you need a complete 
high vacuum unit, evaporator, 
furnace, pumping system or a 
component such as a diffusion 
pump, valve, baffle, we can sup- 
ply your high vacuum needs in 
laboratory or industrial sizes. 


OPTICAL FILM ENGINEERING COMPANY 


2731-37 North Sixth Street 
Philadelphia 33, Penna. 





XY 


~ 
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flared-tube fittings 
(in Stainless or Monel) 
give you the 


2-WAY SEAL 


PATENTED 


1, Double-sealing, self-centering 
seat is Teflon-reinforced to give 
you DOUBLE protection against 
costly, dangerous leaks. 
2. Heavy-duty, fatigue-proof . 
designed for high pressure use. 
3. Easy to instoll. 
4. Economical ... parts interchange- 
able and reusable. 
5. Complete line for tubing through 
1” 0.D. 
6. Prompt shipment through leading 
Stainless distributors. 

Our engineers will be glad to 
work closely with you in solving your 
special tube fitting problems. 


THE SPECIAL SCREW 
PRODUCTS CO. 


5445 Dunham Rd., Bedford, Ohio 


Send for Proof 


mere we sme = 
Literature covering 
Koncentrik fittings, and 
Powell valves with ma- 
chined-in Koncentrik con- 
nections, now available. 


Write today 














ment actuates a switch that can be set 
to a predetermined pressure; the unit 
is set at the factory to operate at any 
differential pressure 10 and 
200 |b/in.? It operates within the 
—54° to +71° C and at altitudes 
up to 50,000 ft (P-31) 


bet ween 


range 


Water Recirculator and Cooler 


Stewart-Spellar Associates, Soquel, 
Calif. 


plies water at 


This self-contained cooler sup- 
room temperature for 
Motor, 
and fan are shock mounted on 

The 


enamel over steel; all parts exposed to 


cooling laboratory equipment. 
pump 
po! celain 


rubber. reservoir is 


liquid are synthetic rubber, stainless 


steel, brass, or copper. Pump _ per- 


formance varies from 8 gal/min at 2-ft 
head to 10-ft head. 
The unit dissipates 5 kw/hr. (P-32 


-“Os) 


1.5 gal/min at 


Pressure Transducer 


Statham Laboratories, Inc., 12401 W. 
Olympic Blvd., Los Angeles 64, Caiif. 
The model P97 pressure transducer is 
designed for the measurement of 


differential or gage pressure in the 


range 0-0.05 psi. Gage pressure of a 
corrosive fluid may be measured since 


F¢ r 


the diaphragm is stainless steel. 


Want more information? Use post card on last page. 
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VVVVVVVVVVVVVVYV 
SUPREME ® 


DRY ICE CRUSHERS 
TAKES FULL 50 LB. BLOCK 
Adjustable from 4” to 14” Size 


3 Models: 2, 6, 12 Tons/Hour 


DRY ICE PULVERIZERS 
4 Models From } to 6 Tons per Hour 
Laboratory Model: 
Electric $142, Manual $81.60 


CRUSHERS FOR ANY CHEMICAL 
INEXPENSIVE—FREE TEST RUN 


FRANKLIN P. MILLER & SON, INC. 
Mfr. SUPREME Machines 


36 N. Meadow St. East Orange, N. J. 





In Stock at TERMINAL 
for Prompt Delivery! 
e VICTOREEN ATOMIC RESEARCH 

© SUPERIOR Powerstats 

e SOLA REGULATORS 

© PHAOSTRON wages "** 
© CHICAGO transtormers 

¢ CANNON connectors 


Depend on TERMINAL 


for ALL Your Electronic Needs! 


FAST SERVICE—LOWEST PRICES—On all Standard 
Electronic Equipment for Industry, Laboratory, 
Communications. Literature on request. 








FREE! New 1954 AUDIO CATALOG 


Send today for your FREE Copy of this LATEST and 
GREATEST Audio Buying Guide of its kind! Write 
Dept. N-11 


Visit Our Salesrooms 
Radio + Audio + Video ~ Electronic Equipment 


Phone: WOrth 4-3311 


rminal 


VV £40/0 CORP.——— 
85 Cortlandt St. @ New York 7, N.Y. 
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differential 


the 


ducer is supplied with a reference pres- 


measurements, trans- 

sure connection to the case cavity into 

which noncorrosive gases may be intro- 
Transducer output is 3.5 my 

ll seale, open circuit. Accuracy 

fullseale. Temperature limit 

250° F. (P-33) 


Au and Rh Plating Unit 


Technic, Inc., 39 Snow St., Providence 
1, R. 1. 


l 


and fully 


This unit provides complete 
controlled plating of gold and 
The 


unit has automatic timing, heat con- 


rhodium. Capacity is 40 gal. 
trol, individual power source, and indi- 


cating metal-replenishment control. 
Standardized soluble gold and rhodium 
(P-34) 


i\ allable. 


ire ALSO 


Square-Pulse Generators 


Electrical and Physical Instrument 
Corp., 25 W. 43rd St., New York 36, 
N. Y. 100, 200, and 300 


square-pulse generators provide single, 


The models 


double 
tively. 
are the 


or more pulse output, respee- 
Specifications for all outputs 
same. Rise time is 1 


widths 


mysec. 


Pulse are 1 myusec to several 
pulse shape is said to be prac- 
Output 


volts 


MSEC; 
tically an ideal square pulse, 
100-0.006 
greater impedance cable; 
selector switches allow 0-84 db attenu- 
ation in l-db steps. 


amplitude is into 


50-ohm_ or 


tepetition rate is 
(P-35) 


Transformer Panels 


Spencer-Kennedy Laboratories, Inc., 
186 Massachusetts Ave., Cambridge 
39, Mass. 
are designed to be used with the 
300 


a 600-ohm impedance is 


The series 303 transformer 
panels 
electronic 


SKL se variable 


filters 


ries 
when 
required. They can also be used to go 
from a 10,000-ohm impedance to a 


Transformers on 


Vol. 11, No. 11 - November, 1953 


600-ohm impedance. 


SPELLMAN 


MODEL PN-60 REVERSIBLE POLARITY RF DC 


Polarity changes made on front panel. Continuously variable from 0 KV 
milliampere at 60 KV. Overall Dimensions 
22%)” x 21” x 15”. Ideal for electrostatic paint spraying, capacitor 


to 60 KV. Current output 1 


charging and testing as well os many other uses. 


MODEL LAB-40 CONTINUOUSLY VARIABLE REGULATED 25 TO 40 KV DC 


Unit has a 4 to 6 KV focus tap for use with flying spot kinescope re- 
Regulations of 0.5% at 
1 milliampere. Available either with locking controls or standard knob. 


cording and television projection tubes, etc. 


Dimensions: 19” wide x 12'4” high x 15” deep 


PN-60 
Complete 
with meter 
$675 Net 


With Meter 
$620 Net 
less Meter 
$545 Net 


OIL FILLED HIGH VOLTAGE DC POWER SUPPLIES 


MODEL 110DC 0-100,000 V DC 10 ma. 
MODEL 110AC 0-100,000 V AC 10 ma. 


SEND FOR COMPLETE INFORMATION 


POWER SUPPLTES} 





SENSITIVE O CURRENT VOLTMETER 
(ELECTRONIC ELECTROMETER) 


Battery operated device consists of electrometer tube 
in highly stable balanced degenerative circuit. Be- 
cause of the extremely low grid current and drift, this 
device is used for detection of static potentials of any 
magnitude. By use of appropriate external multipliers 
it may be used to accurately measure potentials of 
from 0 to approx. 100,000 Volts with a current drain 
of less than | microampere. The Model 630 is now detecting 
static charges in hospital operating rooms. Also used to measure 
charges of vehicles in motion and personnel in the vicinity of 
hazardous industrial processes. Ideal for measuring the charge 
on: Capacitors, insulating materials, textiles, cellophane, plastic 


peer MODEL 630 





ELECTRONIC 
VOLTAGE REGULATOR 





Provides variable regulated 


DC potentials from DC power 


supplies These units are 


small strip-type chassis con 


taining electronic regulator 


circuits. A number of these 


units will provide as many 


variable regulated potentials 


as required from one source 











SEND FOR COMPLETE INFORMATION 


SPE [LM AN TELEVISION CO., INC 


3029 WEBSTER AVENUE 
BRONX, N.Y. kingrerage 7 
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AN INSTRUMENT FOR ALL YOUR 
MAGNETIC MEASURING PROBLEMS 


Dyna-Labs®. 
D-79 
GAUSSMETER 


This precision built instrument 
measures flux density, determines 
direction of flow. It locates and 
measures stray fields and plots 
variations in strength and checks 
production lots against a standard. 
Simple to operate. No ballistic 
readings . . . no jerking or pulling. 
Supplied with protective carrying 
case. 

+ Other Features - 

e Reads 10 to 30,000 Gauss Flux Fields 

e Probe is only .025" thick 

e Active crea .01 square inches 

e Overall size 13” x 6-3/4" x 10-1/2” 

e Net weight only 10-1/2 Ibs 

e Power supply 105-125 volts, 50-60 cycles 


We invite inquiries. 


For literature write Department N-1153. 


Dyna-Labs 





INC. 





1075 STEWART AVENUE, GARDEN CITY, L. I., N. Y. 


GARDEN CITY 3-2700 





Wont more information? 


Use post card on last page. 
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AUTOMATIC SAMPLE COMPUTER 


Model ASC-1000 Automatic Sam- 
ple Computer is a welcome addi- 
tion to any nuclear lab handling 
large numbers of samples. The 
computer is comprised of a sample 
changer, a printing register, and a 
lead shield with G M tube or scin- 
tillation head. 


When used with a scaler, it 
provides a completely automatic 
counting system which, unat- 
tended, will process up to 50 sam- 
ple pans and read out a printed 
answer. 


by Professional 


Unique design permits either 
pre-set count or time operation 
and recycling, background count- 
ing, or automatic shut-off. 


Write for details 


rofessional 








EQUIPMENT COMPANY 
149 BROADWAY + NEW YORK 6 


|Ave., Stamford, Conn. The 


ISR2 d-c 











TRANSFORMERS 


® scalers 
® amplifiers 


® power supplies 
® survey meters 


More manufacturers of radiation instruments are 


turning to CENTRAL for 


quality and service. 


CENTRAL TRANSFORMER COMPANY 


910 W. Jackson Bivd. 


Chicago 7, Illinois 














Y ll 


Detectolab PULSE AMPLIFIER 


Low Price 


Outstanding 
Performance 


Big Savings 
Fast Delivery 


Very stable feedback type amplifier designed for proportional and scintillation count- 
ing. Has gain of 1000 and is variable by large control on front panel. Rise time is less 
than 0.5 microseconds. Decay time is less than 3.5 microseconds. Output is from 
multivibrator, delivering negative pulse, 3.5 microseconds wide, and 10 volts in 
amplitude. Maximum input sensitivity is 4 MV. Connectors provide for (1) high 
voltage supply (2) scintillation counter pre-amplifier and (3) output to drive scaler 


or counting rate meter. MODEL DA3 $95.00. 
6544 N. Sheridan Road 


DETECTOLAB, INC. 


Chicago 26, lil. Br-4 4360 








Want more information? 


Use post card on last page. 


each panel are arranged to provide 
grounded, “‘floating,”’ or balanced con- 
nections. Model 303A provides one 
600-ohm output, 303B provides two 
600-ohm outputs, and 303C provides 
two 600-ohm inputs and two 600-ohm 


outputs. ( P-36) 


D-C Power Supply 

Sorensen & Co., Inc., 375 Fairfield 
model 
supply converts nominal 
115-volt a-c line to regulated d-c of 
100-300 volts at 1-10 amperes. Out- 
put regulation accuracy is +0.25% at 
any voltage setting; ripple is 1% rms 


maximum. (P-37) 


INDUSTRY NOTES 


> Technical Operations, Inc., 6 Schou- 
ler Court, Arlington, Mass., offers a 
film badge service for gamma radiation 
sources. Badges are offered in lots of 
20 to 500. 
velops film, reports results to customer, 


Technical Operations de- 


and keeps badges and records on file, 
in fulfillment of AEC requirements. 


P Burroughs Corp., 511 N. Broad St., 
Philadelphia 23, Pa., offers computa- 
tion services on the model I Burroughs 
Laboratory Computer. Test prob- 
lems have included turbo-engine de- 
statistical 


sign, pipe stresses, and 


correlations. 


> Summit Electronics, Inc., 7 Industrial 
Place, Summit, N. J., will provide de- 
sign and development of electronic 
equipment, such as amplifiers, power 
supplies, and test equipment. The 
company has complete development 


and manufacturing facilities. 


P Nuclear Instrument and Chemical 
Corp., 229 W. Erie St., Chicago 10, 
Ill., has elected Dr. E. B. Tilton chair- 


November, 1953 - NUCLEONICS 








W H 
T Oo 


ERE 
Bui Y 











Larger Sizes Now Available 
HI-D* LEAD GLASS WINDOWS 
For use in steel, lead, and concrete walls. 

*Trademark 
PENBERTHY INSTRUMENT co. 


666-8 Adams St. Sea Wa. 








SEARCHLIGHT 
hy Jog gle], | 


Classified Advertising 
BUSINESS 
RESALE 


EMPLOY /AENT . 
EQUIPMENT hia) OR 
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VETALLURGIST—REACTOR 
FIELD AVAILABLE 


15 years industrial and research experience. 
Physical metallurgy with strong background 
engineering—Past 6 years 
work, involving 
fabrication of com- 


n metallurgical 
and = «present in 
semibasic metallurgy, 
ponents for reactors, literature survey, 
coordination, et Supervisory experience. 
Resourceful and adaptable. M.S. and Ph.D. 
Foreign languages. Married, age 39 De- 

s challenging position and _ professional 
ment. First rate references. 


reactor 


PW9432 Nucleonics 
520 N. Michigan Ave. Chicago 11, Ill. 








A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the “WHY and HOW 
booklet.”’ 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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man of the board and chief executive 


officer. 


LITERATURE AVAILABLE 


Gamma radiography equipment. 
This catalog describes available indus- 
trial cobalt-60 sources, shields, stor- 
age containers, dosimetry instruments. 
Technical Operations, Inc., 6 Schouler 
Court, Arlington 74, Mass. (L-1) 


Spectrochemical calculator. Bulletin 
explains use of the Fan Scale Caleula- 
tor, which gives a continuous check on 
gamma and eliminates need for plot- 
ting the emulsion characteristic curve. 
Jarrell-Ash Co., 26 Farwell St., Newton- 
ville, Mass. (L-2) 


Bulletin 17 gives 
literature 


Meters and controls. 
ranges, specifications, and 
references on instruments for process 
industries. Bailey Meter Co., 1060 
Ivanhoe Rd., Cleveland 10, Ohio. (1-3) 
Spectrometer. Bulletin 40 describes 
model V-4300 high-resolution nuclear- 
magnetic-resonance spectrometer for 
mixtures. 
Way, 


(1-4) 


analyses of 
Hansen 


nondestructive 
Varian Associates, 573 


Palo Alto, Calif. 


Catalog 10- 
meters and 


Variable-crea meters. 
A-10 discusses Flowrator 
compares them with the more common 
Fischer & Por- 
(L-5) 


variable-head meters. 
ter Co., Hatboro, Pa. 

“X-Ray 
Clini- 


Clinical X-ray analysis. 
Methods of Possible Use = in 
cal Laboratories’ discusses crystallog- 
raphy and X-ray diffraction, identifi- 
cation of compounds, X-ray spectros- 
cases 
Philips 
& Control Instru- 
Mount 
(L-6) 


microradiography ; 
are cited. North 
Co., Inc., Research 
ments Div., 750 S. Fulton Ave., 


Vernon, N.Y. 


copy, and 


American 


cathode-ray voltmeter. 
specifications, de- 


Dual-beam 
Bulletin 
scription, and photorecordings made 
with type 322-A oscillograph. Allen 
B. Du Mont Laboratories, Inc., 760 
Bloomfield Ave., Clifton, N. J. (L-7) 


contains 


Electronic controllers. Bulletin B226 
describes indicating or recording con- 
trollers for temperature, pressure, flow, 
liquid level, humidity, and time. 
Bristol Co., Waterbury 20, Conn. (L-8) 


Acid-proof coatings. Bulletin DK-1- 
53 describes vinyl and butadiene sty- 
rene acid-proof resin coatings for pro- 
acids, alkalies, 
Electro Chemical En- 
7450 Broad St., 

(L-9) 


tection against and 
solvent actions. 
gineering & Mfg. Co., 


Emmaus, Pa. 


Wont more information? 
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What's new 
in radiation 
research? 


Perhaps you could tell us a thing or two! 
If so, you're just the kind of man who can 
benefit most from our 38 years of research 
in radioactivity. We suggest you investi- 
gate these recent U. S. Radium develop- 
ments: 


Radiation Sources 


The United States Radium Corporation 
produces the following types of radiation 
sources: 
Alpha 
Beta 
Gamma 
Neutron 


Alpha-beta- 
gamma 


Beta-gamma 


Polonium 
Isotope 


Radium D 
Uranium Oxide 


Alpha, Beta, and Gamma Ray Sources 


For your research or experimental re- 
quirements, U.-S. Radium Corporation 
can provide appropriate sources of alpha, 
beta, or gamma radiation — in foil, strip, 
or point form. Sources suitable for ioniz- 
ing air or other gases, for indirect activa- 
tion of phosphors, and for many other 
applications can be supplied. 


Standard Light Sources 


Radioactive luminous compounds requir- 
ing no external source of activation, ex- 
hibiting virtually negligible change in 
brightness with time, and emitting only 
easily absorbed radiations, have been de- 
veloped by U. S. Radium Corporation. 
The colors available cover most of the 
visible spectrum. 


Neutron Sources 

Calibrated or Uncalibrated 

Radium-Beryllium 
1 to 1000 millicuries 
Polonium-Beryllium 
1 to 5000 millicuries 

Radium D-Beryllium 

1 to 100 millicuries 


Let’s Work Together 


With these and related products, U. S. 
Radium Corporation is serving the exact 
needs of research, industry, and medicine. 
Our laboratories provide both standard 
and special materials some of them 
available nowhere else. Our scientists 
will work with you to meet your require- 
ments in this field. 


FREE FOLDER: We've prepared a 
four-page foider that describes 
the activities of the U. S. Radium 
Corporation. If you'd like a copy 
of ovr most recent issue — ond 
future copies as they are issued— 
just write for *‘Radiations N-!1" 


UNITED STATES 


RADIUM CORPORATION 


535 Pearl Street New York 7, N. Y. 
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Headquarters for all types of 
SAMPLE COUNTING TUBES 
SURVEY TUBES 
COSMIC RAY TUBES 


Nucleonic Company of 
America has long been 
recognized as the main 
source of highest quality, 
lowest cost GM Tubes of 
all types. Consult us for 
your requirements. 


SAMPLE COUNTING 
é TUBE-B2W 


Unique end window and 
side wall sensitive bis- 
muth tube with 10 times 
greater efficiency for |-**' 
gamma rays. Used for 
clinical and survey meas- 
urements, 


SPECIFICATION-B2W 


Overall Dimensions (not including base 

Na far. bt, ° 8” x 1” D 
Basing. Standard 4 pin radio tube base 
Bismuth 
1150 V. 


200 Volts 


Cathode Material. . 
Operating Voltage. . 
Min. Length of Plateau 
Useful Life in Counts* 10° 
Plateau Slope*/100 V 2% 


* Approximate 


ADDITIONAL NCA TUBES 
Type Cat. No 


SAMPLE 1W, BIW, M2, M4 
COUNTING B2 


SURVEY 1N, 2A, M3, M2C 


COSMIC RAY C-1, C-2, C-3, C-4 


NOTE: Complete specifications 
tubes, similar to thi 
B2W, are 


hour 


available. Just 
Cat. No. 53-NN. 


SPECIAL TUBES CAN BE 
MADE TO YOUR SPECS 


NUCLEONIC 
COMPANY 


OF AMERICA 


497 Union St. Brooklyn 31, N.Y. 
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CATALOG SHEETS ON REQUEST 


102 Istopes and Compounds for Medical Us 
103 Calibration Sources and Absorbers 
104 C-14 Tagged Compounds 

N 105 Flow Counter 

N 106 Film Badge Service 


ISOTOPES SPECIALTIES CO., INC. 22"°,52% TRNANDS ROAD 


for radiography 
for radiation effects 


for industrial instrumen- 
tation 
for high level calibration 


for calibration 
for dead time 
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co. 


The United States 
Gasket Company was 
one of the‘pioneers in 
the fabrication of Fluoro- 
carbon Plastics. 

@ Profit from this broad 
experience, greater ‘‘Know- 
how” and their completely 

modern specialized facilities 
for low-cost, close tolerance 
production of Teflon* and 
Kel-Ft Stock and custom - mold- 

‘ ed or machined parts. 
e If you have a problem, U.S.G. 
engineers will show you how to cut 
corners and costs to incorporate the 
superior qualities of these plastics in 

your products. 

@ Ask for Catalogs No. 300 and 500. 


*du Pont Trademark tW. M. Kellogg Trademark 


UNITED | FLUOROCARBON rad 
STATES | PRODUCTS DIVISION 
GASKET CAMDEN 1, NEW JERSEY 


Representativ i eal pal 


COMPAN y Cities Thr sghout the Wortd 
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When you specify ANTON ... you requisi- 
tion accuracy, quality and ruggedness evolv- 
ing from years of nucleonic pioneering in the 
service of the U. S. Navy, the Atomic Energy 
Commission as well as other military, medi- 
cal and industrial facilities. 

AEL is completely equipped and staffed 
to serve your nucleonic and advanced elec- 


tronic needs—too. 


e Geiger Counter Tubes (JAN approved— 
Industrial—Medical ) 


Radiological Detection and Monitoring Gas purification systems » 


Instruments 


Radiation Laboratory Equipment (Rate- 
meters—Sample Changers—Scalers—Regu- 


lated Power Supplies etc. ) 


Complete facilities for production and de- 


velopment of nucleonic equipment. 


AEL welcomes your individual 
nucleonic and electronic prob- 
lems. Our reply to your inquiry 
may lead you to important 
new developments. 


1226 Flushing Avenue, Brooklyn 37, N. Y. 
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An alphabetical listing of the manufacturers of equipment, 


materials, components and 


allied products used in basic research, development and applications of nuclear energy. 


Every effort has been made to insure completeness and accuracy according to information sup- 
plied by the manufacturers questionnaired. Manufacturers who are advertisers in this issue are 


BOLD-FACED in the listings and page numbers of their advertisements shown. 


This makes it possible 


to obtain complete buying information on products quickly and easily by referring to those pages. 


Compiled by the Research Staff of NUCLEONICS. 


ABSORBENT PAPER 


Atomic Research Laboratory, 
Bivd., Santa Monica, Calif. 

Eaton-Dikeman Co., Mount Holly Springs, Po 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 


ABSORBERS—Radiation 
Crowley & Co., Inc., Henry L., 1 Central Ave, 


.. 3. 
, INC., 6544 N. Sheridan, 
ADV. PG. 116 
EL. TRONICS, , 5th & Noble Sts., 
23, Pa. ADY. PG. 15 
Nassau Research & — Associates, 
Main St., Mineola, N. Y. 
NUCLEONIC CO. OF AMERICA, 497 
Brooklyn 31, N. Y. ADV. PG. 118 
Radiation Counter labs., Inc., 5122 W. Grove St., 
Skokre, lil. 
TECHNICAL ASSOCIATES, INC., 140 W. Providencic 
Ave., Burbank, Calif. AOV. PG. 86 
TRACERLAB, INC., 130 High St., Boston 10, Mass. 
ADV. PG. 23 


2633 Senta Monico 


West 
Chicago 26, 
Philadelphia 
inc., 66 


Union St., 


ACCELERATORS—Particle 


Americon Instrument Co., Inc., 8030 Georgio Ave., 
Sliver Spring, Md. 

Clegg Laboratories, 142 S. Li 
Livingston, N J. 

Dynamic Electronics of New York, Inc., 
Woodhaven Bivd., Forest Hills, N. Y¥ 
“— VOLTAGE ENGINEERING CORP., 7 University 
Combridge 38, Mass. ADV PG. 68 
ners "American Philips Co., Inc., 750 S. Fulton Ave., 

Mt. Vernon, N. Y. 
Pabst Engineering Equipment Ce., Inc., 
sylvania Ave., Elizabeth, N. J 
X-Ray Dept. of General Electric Co., 
Ave., Milwaukee, Wis 


ADHESIVE5—Corrosion Proof 


101 Foster St., 


Inc., vingston Ave., 


73-79 


676 Penn 


4855 Electric 


American Polymer Corp., Peabody, 


Mass. 
American Products Mfg. Co., Inc 
St., New Orleans 18, Lo. 
American Resinovs Chemicals Corp., 
Peabody, Mass. 
Atlas Mineral Products Co., 


town, Pa. 

Biggs Co., Corl H., 11616 W. 
Angeles, Calif. 

Borden Co., Chemical Div., 
York 17, N. ¥. 

Carboline Co., 331 Thomton, St. Louis 19, Mo 

Cox & Co., 115 E. 23rd St., New York 10, N.Y 

Crowley & Co., Inc., Henry L., 1 Central Ave., West 
Orange, N. }. 

Electro Chemical Supply & Engineering Co., 750 
Broad St, Emmous, 

General Mills, Inc., Chemical Div., 
S., Minneapolis 1, Minn. 

Houghton Laboratur’es, Inc., 322 Bush St., 


, 8127-33 Oleander 
103 Foster St., 
13) Norman St., Mertz 
Pico Bivd., Los 


350 Madison Ave., New 


400 Second Ave., 
Oleon, 


Ww. ¥. 
Minnesota Mining & Mfg. Co., St. Paul 6, Minn 


D-2 


Paisley Products, 1770 Conaiport Ave., Chi- 
cago 16, Ill. 


Permace!l Tape Corp., Highway 25, New Brunswick, 
N. J 
Inc., 30 Rocke- 


Inc., 


Rubber & Piastics Compound Co., 
feller Plaza, New York 20, N. Y. 

Savereisen Cements Co., Saverelsen Bidg., 
burgh 15, Po. 

Union Bay State Chemical Co., 
Cambridge 42, Mass. 

U. S. Rubber Co., 1230 Avenue of the Americas, 
New York 20.N Y. 

U. S. Stoneware Co., Akron, Ohio 

Varniton Co., 416 N. Varney St., 


ADHESIVES—Waterproof 

Aetna Plywood & Veneer Co., 1731 N. Elston Ave., 
Chicago 22, Ill. 

American Polymer Corp., 101 Foster St., 
Mass 

American Products Mfg. Co., Inc., 8127-33 Oleander 
St., New Orlecns 18, la 

American Resinous Chemicals Corp., 103 Foster St., 
Peabody, Mass. 

Armstrong Cork Co., 
Pa 


Pitts- 


Inc., 491 Main St., 


Burbank, Calif. 


Peabody, 


1010 Concord St., Lancaster, 


Atlas Mineral Products Co. , 131 Norman St., Mertz- 
town, Pa 

Bakelite Co, A Div. 
Corp., 30 E. 42nd St., 

Beck & Sons, Inc., 355 E. 20th St., 
N. ¥ 

Biggs Co., Carl H., 11616 W. Pico Bivd., Los 
Angeles, Ccelif. 

Borden Co., Chemical Div., 350 Madison Ave., 
York 17, N. Y¥. 

Bullard Co., E. D., 275 Eighth St., 
Calif 

Carboline Co., 

Cox & Co., 115 E. 23rd St., 

du Pont de Nemours & Co., Inc., E. I., 
98, Nel 

Durez Plastics & Shoatonte, inc., 1921 Walck Rd., 
North Tonowonda, N. 

Electro Chemicol Beay & Engineering Co., 750 
Broad St., Emmaus, Pa. 

Emerson & Cuming Inc., 869 Washington St., Can- 
ton, Mass. 

General Cement Co., 919 Taylor Ave., Rockford, Iii 

General Mills, inc., Chemical Div., 400 Second Ave., 
S., Minneapolis 1, Minn. 

Horn Co. » Inc., o c., 10th St., & 44th Ave., 


island City 1, 
Houghton Sebsietedon, Inc., 322 Bush St., 
me Ve 


of Union Carbide & Carbon 
New York 17, N. Y. 
New York 3, 


New 
San Francisco 3, 


331 Thornton, St. Louis 19, Mo. 
New York 10, N. Y. 
Wilmington 


Long 

Olean, 

Insulatine Co., 1 Broadway, New York, N. Y. 

Javex, P. O. Box 646, Redlands, Calif. 

Linick Chemical Co., 59 E. Madison St., 
mW. 

Minnesota Mining & Mfg. Co., St. Pau! 6, Minn 

Paisley Products, Inc., 1770 Canalport Ave., Chicago 
16, HI. 

Pabst Engineering Equipment Co., Inc., 
sylvania Ave., Elizebeth, N. J. 

Permace!l Tape Corp., Highway 25, New Brunswick, 
N. J 


710 Ohio St., Suffalo 3, 


Chicago 3, 


676 Penn- 


Pierce & Stevens, Inc., 


Polymer Industries Inc., 1108 30th Ave., Astoria, 


N. ¥ 


Reichhold Chemicals, Inc., 630 Filth Ave., New York 
20, N 

Savereisen Coments Co., 
5, Pa. 

Snyder Chemical Corp., Bethel, 

Union Bay State Chemical Co., 
Cambridge 42, Mass 

U. S. Rubber Co., 1230 Avenue of the Americas, 
New York 20, N. Y. 

U. S. Stoneware Co., Akron, Ohio 

Varniton Co., 416 N. Varney St., 

Zophor Mills, Inc., 112-130 26th St., 
wm Ve 


ADSORPTION APPARATUS 


Carbide & Carbon Chemicals Div., Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y. 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, Ill. 

Greiner Glassblowing Laboratory, 
St., Los Angeles 63, Calif. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio. 

Infilco, Inc., P. O. "Box 5033, Tucson, Ariz. 

JARRELL-. ASH co., 26 Farwell St., Newtonvilie, 
Mass. ADV. PG. 105 

North American Phillips Co., 750 S. Fulton 
Ave., Mt. Vernon, N. Y. 

Pabst Engineering Equipment Co., 
vania Ave., Elizabeth, N. J. 
Phoenix Precision Instrument Co., 3803-05 WN. 5th 

St., Philadelphia, Pa. 
Pittsburgh Lectrodryer Corp., 
burgh, Po 
Scientific Glass Apporatus Co., inc., 
Terrace, Bloomfield, N. J 


AIR CLEANERS—Electrostatic 


Small Motors, Inc., 2076 Elston Ave., Chicago 14, 
im. 

Trion, Inc., 

Videon Electronic Corp., 
apolis 4, Ind. 


AIR CONDITIONING UNITS 


See also BLOWERS; FANS 


BAR-RAY PRODUCTS, INC., 
32, N. Y. ADV. PG. 17 
Carrier Corp., 300 S$. Geddes St., 
Clarage Fan Co., 719 Porter St., 
Dynamic Electronics of New York, 
haven Bivd., Forest Hills, N. ¥. 
Emerson-Sock Warner Corp., 150 Dorchester Ave 
South Boston 27, Mass. 

General Electric Co., Air Conditioning Div., 5 law 
rence St., Bloomfield, N. J. 

Refrigeration Systems, Inc., Hudson Bay Div., 646 
W. Washington Bivd., Chicago 6, PII. 

Remington Air Conditioning Corp., Willey $?., Av 
burn, N.Y 

Trane Co., la Crosse, Wis 

United States Alr Conditioning Cor 
at 33rd, Minneapolis 14, Minn 

Wesrern Blower Co., 1800 Airport 
66, Wash 


Sovereisen Bidg., Pittsburgh 


Conn. 
inc., 491 Main St., 


Burbank, Calif. 
Brooklyn 32, 


3604 E. Medford 


Inc., 


Inc., 676 Pennsyt- 


P. O. Box 1766, Pitts 
100 Lokewood 


1000 Island Ave., McKees Rocks, Po. 
222 E. Ohio St., Indian 


209 25th S1., Brooklyn 


Syracuse 1, N. Y. 


Kolamazoo, Mich. 
inc., 73-79 Wood 


, Como Ave. SE 


Way, Seattle 
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NUCLEAR AND ALLIED PRODUCTS 


pg ae ag ome Corp., P. O. Box 868, Pitts- 
burgh 30, 

Worthington - , 426 Worthington Ave., Harrison, 
ie oe 

York Corp., York, Pa. 


ALARMS 
See INDICATORS 


ALLOYS 


See METALS 


AMMETERS 


Assembly Products, Inc., Chagrin Falls 6, Ohio 

Associated Research, inc., 3788 W. Beimont, Chi- 
cago, lil. 

Baldwin instrument Co., 
Dartford, Kent, England 

Beede Electrical Instrument Co., 
N. H. 

Bristol Co., Waterbury 20, Conn. 

Burlington instrument Co., Burlington, lowa 

Columbus Products Corp., 1010 Saw Mill River Rd., 
Yonkers, N. Y. 

Electric Design & Mfg. Corp., Burlington, lowa 

Electronic Instrument Co., Inc., 276 Newport St., 
Brooklyn 12, N. Y. 

Esterline-Angus Co., inc., P. O. Box 596, 
apolis 6, ind. 

Fielden instrument Div., Robertshaw-Fulton antate 
Co., 2920 N. 4th St., Philadelphia 33, 

GENERAL ELECTRIC co., APPARATUS SALES. DiV., 
Schenectady 5, N. Y. "ADV. PGS. 2-5 

Hickok Electrical Instrument Co., The, 10514 Du- 
pont Ave., Cleveland 8, Ohio 

international Instruments Inc., P. O. Box 2954, New 
Haven 15, Conn. 

Marion Electrical Instrument Co., 
Manchester, N. H. 

Meosurement Engineering Ltd., 
Canada 

Meters, Inc., 
20, Ind 

Metropolitan Electronics & Instruments 
Fifth Ave., New York 11, N. Y. 

Pace Electrical Instruments Co., Inc., 408 Manhaot- 
tan Ave., Brooklyn 11, N. Y. 

Phaostron Co., 151 Pasadena Ave., South Pasadena, 


630 Merrick Rd., 


Ltd., Brooklands Works, 


Inc., Penacook, 


Indian- 


402 Canali St., 


Armprior, Ontario, 


5353 N. Keystone Ave., Indianapolis 
Co., 106 


Instrument Corp., Lyn- 
brook, N. Y 

Q.V.S., Inc., 20 N. 15th St., 

RCA Victor Div., Engineering Products Dept., 
den, N. J 

RAPID ELECTRIC CO., 
York, N. Y. ADV 

Rawson Electrical Instrument Co., 
Cambridge 42, Mass. 

Reliance Instrument Co., 


Chicago 12, II. 
Roller-Smith Corp., 1000 Eighth Ave., 
9 Elm Ave., 


East Orange, N. J. 
Cam- 


2881 Middletown Rd., New 
PG. 109 


114 Potter St., 
3027 W. Van Buren St., 


Bethlehem, 
a 

Sensitive Reseorch 
Mt. Vernon, N. Y. 

Shurite Meters, 35 Hamilton St., 
Conn. 

Simpson Electric Co., Div. of American Gage & 
Machine Co., 5208 W. Kinzie St., Chicago 44, Ill. 

Sterling Mfg. Co., 7201 Wentworth, Cleveland, Ohio 

Sun Electric Corp., 6323 Avondale Ave., Chicago 31, 
mW 

Supreme, iInc., Box MH552, Greenwood, Miss. 

Triplett Electrical Instrument Co., 286 Harmon Rd., 
Bluffton, Ohio 

U. S. Gauge Div., 
Sellersville, Pa 

Welch Scientific Co., 
Chicago 10, Ill 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa 

WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Newark 5, N. J. ADV. PG. 11 

Winslow Co., Inc., 9 Liberty St., Newark, N. J. 


AMMETERS—A-C Clamp On 
Columbia Electric Mfg. Co., 4519 Hamilton 
s 


E., Cleveland 14, Ohio 
30 Rockefeller 


Instrument Corp., 


New Haven 8, 


American Machine & Metals, Inc., 


W. M., 1515 Sedgwick St., 


Ave., 


Ferranti Electric, Inc., Plazc, New 
York 20, N.Y 

GENERAL ELECTRIC oC. age ag SALES Div., 
Schenectady 5, 3 ‘ADV PGS. 2-5 

Pyramid Instrument BM , 630 Merrick Road, Lyn- 
brook, N. Y 

U. S. Gouge Div., 
Sellersville, Pa 

WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Nework 5, N. J. ADV. PG. 11 


AMMETERS—DC Portable 


Brooklands 


Americon Machine & Metals, Inc., 


Baldwin Instrument Co., Ltd., Works, 
Dartford, Kent, England 

Burlington Instrument Co., Burlington, lowa 

Columbus Products Corp., 1010 Saw Mill River Rd., 
Yonkers, N. Y 

Electronic Instrument Co., 
Brooklyn 12, N. Y 


Inc., 276 Newport St., 


AMPLIFIERS 





a Co., Inc., P. O. Box 596, Indian- 
apolis 6, In 

GENERAL ELECTRIC CO., APPARATUS SALES Div., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Hickok Electrical Instrument Co., The, 10514 Dupont 
Ave., Cleveiand 8, Ohio 

International Instruments, P. O. Box 2954, 
New Haven 15, Conn. 

Marion Electrical Instrument Co., 
Manchester, N. H. 

Measurement Engineering Ltd., 


Inc., 
402 Cano! St., 
Armprior, Ontario, 


South Posad ‘ 


RCA Victor Div., Engineering Products Dept., Cam- 


Radio ‘City Products Co., inc., 152 W. 25th St., New 
York 1, v. 

Rawson Electrical Instrument Co., 
Combridge 42, Mass. 

——- Corp., 1000 Eighth Ave., 
‘a. 

Sensitive Research Instrument Corp., 9 Elm Ave., Mt. 
Vernon, N. Y. 

Shurite Meters, 
Conn. 


114 Potter St., 


Bethlehem, 


35 Hamilton St., New Haven 8, 





nada 

Phaostron Co., 151 Pasadena Ave., 
Calif. 

Radio City Products Co., Inc., 152 W. 25th St., 
York 1, N. Y. 

Rawson Electrical instrument Co., 
Cambridge 42, Mass. 

Roller-Smith Corp., 1000 Eighth Ave., 


New 
114 Potter St., 
Bethiehem, 


Pa. 

Sensitive Research Instrument Corp., 9 Elm Ave., 
Mt. Vernon, N. Y 

Simpson Electric Co., Div. 
Machine Co., 5208 W. Kinzie St., 
i. 


~~ Sree Corp., 6323 Avondale Ave., Chicago 31, 


of American Gage & 
Chicago 44, 


Triplow Electrical Instrument Co., 286 Harmon Rd., 
Bluffton, Ohio 

Welch Scientific Co., 
Chicago 10, Ill. 

bay mm or \ seecgra Corp., P. O. Box 868, Pitts- 
burgh 3 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
Frelinghuysen Ave., Nework 5, N. J. ADV. PG. 1 


W. M., 1515 Sedgwick St., 


AMMETERS—Micro-Micro, Electronic 


Baldwin Instrument Co., Ltd., Brooklands Works, 
Dartford, Kent, England 

BECKMAN INSTRUMENTS, INC., 
South Pasadena 183, Calif 


—. Electrical Instrument Co., Inc., 


A. Electric Corp., 333 E. New York 29, 


820 Mission St., 
ADV. PG. 113 
Penacook, 


103rd St., 


N. 

PJ) i ou Corp., 1010 Saw Mill River Rd., 
Yonkers, N. 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
it. ADV. PG. 

EKCO ELECTRONICS LTD., EKCO WORKS, 
on-Sea, Essex, England. ADV. PG. 103 

Electric Design & Mfg. Corp., Burlington, lowa 

Industrial Control Co., Straight Path & Arlington 
Ave., Wyandanch, N. Y. 

Keithley Instruments, 3868 Carnegie Ave., 
land, Ohio 

Metropolitan ecg & Instruments Co., 106 Fifth 
Ave., New York 11, 

Millivac Instruments, Box 997, 
Schenectady, N 

Phaostron Co., 
Calif. 

Q.V.S., Inc., 20 N. 15th St., 

Radiation Counter Labs., Inc . 
Skokie, Il. 

Radio City . Co., Inc., 152 W. 25th St., 
York 1, 

Roller- Smith 2 a . Bethlehem, 
Pa. 

Special Instruments Laboratory, Inc., 1003 Highland 


Ave., Knoxville, Tenn. 
Transitron, Inc., 154 Spring St., New York 12, N. Y. 


Southend- 


Cleve- 


vr Second St., 
Y. 
151 Pasadena Ave., South Pasadena, 


East Orange, N. 
5122 W. va, ‘St., 


New 
1000 Eighth Ave., 


AMMETERS—Milli 


Inc., Chagrin Falls 6, Ohio 
Brooklands Works, 


Assembly Products, 
Baldwin Instrument Co., Ltd., 
Dortford, Kent, England 
Soate Electrical Instrument Co., Inc., Penacook, 
H. 

Waterbury 20, Conn. 

Burlington, lowa 

1010 Sew Mill River Rd., 


Bristol Co., 
Burlington Instrument Co., 
Columbia Products Corp., 
Yonkers, N. Y. 
Electric Design & Mfg. Corp., 
Electronic Instrument Co., Inc., 
Brooklyn 12, N. Y. 
Esterline-Angus Co., P. O. Box 596, 
apolis 6, Ind. 
Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa 
GENERAL ELECTRIC CO., APPARATUS SALES DIV., 
Schenectady 5, N. Y. ADV. PGS. 5 
Heath Co., Benton Harbor, Mich. 
Hickok Electrical Instrument Co., 
Cleveland 18, Ohio 
International Instruments, Inc., P. O. Box 2954, New 
Hoven 15, Conn. 
Marion Electrical 
Manchester, N. 
Measurement Engineering Ltd., 
Canada 
Meters, Inc., 5353 N. Keystone Ave., 
20, Ind. 
Phaostron Co., 
Caltf. 
Precision Apparatus Co., Inc 
Bivd., Elmhurst, N. Y. 
Q.V.S., Inc., 20 N. 15th St., 


Burlington, lowa 
276 Newport St., 


Inc., Indian- 


10514 Dupont Ave., 


402 Canal St., 
Ontario, 


Instrument Co., 
Amprior, 
Indianapolis 
151 Pasadena Ave., South Pasadena, 
, 92-27 Horace Harding 


East Orange, N. J. 
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Pp Electric Co., Div. of American Goge & 
"act Co., 5208 W. Kinzie St., Chicage 44, 
Sterling Mfg. Co., 7201 Wentworth, Cleveland, 
Ohio 
Sun Electric Corp., 
i. 
Supreme, inc., Box MH552, Greenwood, Miss. 
Triplett Electrical Instrument Co, , 286 Harmon Rd., 
Bluffton, Ohio 
lelch Scientific Co., 
Chicago 10, Ill. 
= Instrument Corp., 525 N. Noble St., 
, Wh 
Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa 
Winslow Co. > ine. , 9 Liberty St., Newark, N. J. 


AMPLIFIERS—Audio Frequency 


Alcar instruments, inc., 20-21 Wagoraw Rd., 
lawn, N. J. 
Allied Radio Corp., 
, te 
American Electronic Laboratories, inc., 641 
St., Philadelphia 6, Pa. 

American Machine & Foundry Co., 
wealth Ave., Boston 15, Mass 
Audio Equipment Co., Inc., 805 Middle Neck Rd., 
Great Neck, N. Y. 
Audio Instrument Co., 

York 11, N.Y. 
Audio Products Corp., 
Angeles 64, Calif. 
Avion instrument Corp., Div. of American Car and 

ea Co., 295 State Highway #17, Paramus, 


6323 Avondale Ave., Chicago 


W. M., 1515 Sedgwick St., 


Chicago 


Fair 
100 N. Western Ave., Chicago 
Arch 
1085 Common- 
133 W. New 


ine., 14th St., 


2265 Westwood Bivd., Los 


N. J. 
New York 


Baliantine Loboratories, Inc., Boonton, 
Beam Instruments Corp., 350 Fifth Ave., 


1, N.Y. 

Bell Sound Systems, Inc., 555 Marion Rd., Columbus 
7, Ohio 

Berndt-Boch Inc., 7377 Beverly Bivd., 
36, Calif. 

Bogen Co., Inc., David, 29 Ninth Ave., 


los Angeles 


New York 


14, N.Y. 

Bulova Watch Co., Quartz Crystal Div., 630 Fifth 
Ave., New York 20, N. Y. 

Caltron Co., 1406 S. Hobart Bivd., 
Calif. 

Cinema Engineering Co., 
Burbank, Calif. 

Collins Radio Co., Cedar Rapids, lowa 


los Angeles 6, 
1510 W. Verdugo Ave., 


Colloid Equipment Co., New 
York 7, N. Y. 

Cubic Corp., 2841 Canon St., 

Curtiss-Wright Corp., Electronics Div., 631 
Ave., Carlstadt, N. J 

Dynamic Electronics of New York, 
hoven Bivd., Forest Hills, N. Y. 

Electric & Musical Industries Ltd., Hayes, Middlesex, 
England 

Electro Medical Lab., South Woodstock 6, VI 

Elm Laboratories, 18 South Broadway, Dobbs Ferry, 
N.Y. 

EL-TRONICS, INC., 

23, Pa. ADV. PG. 

Empire State Laboratories, 
more, N. Y. 

Engineering Research Associates Div 
Rand, Inc., 1902 W. Minnehaha Ave., 
Minn. 

Fairchild Recording Equipment Corp., 154th St. & 
7th Ave., Whitestone, N. Y 

FLUKE ENGINEERING CO., JOHN, 1111 W. Nickerson 
St., Seattle 99, Wosh. ADV. PG. 111 

Franklin Electronics, inc., 415 W. Pike St., 
deiphia 40, Pa. 

Freed Veee Co., 
Brooklyn 27, 

FURST CLECTRONICS, 3322A W 
Chicago 25, ill. ADV. PG. 112 

General Rodio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Gulton Mfg. Corp., 
N.J 


Inc., 19 Murray St., 
Son Diego 6, Calif, 
Centra! 


Inc., 73-79 Wood- 


5th & Noble Sts., Philadelphia 
15 
2608 Merrick Rd., Bell- 


of Remington 
St. Poul 4, 


Phila- 


Inc., 1736 Welrfleld St., 


Lawrence Ave., 


212 Durham Ave., Metuchen, 


Hathaway Instrument Co., 1315 5S. Clarkson St., 
Denver 10, Colo 

Heath Co., Benton Harbor, Mich 

Hewlett-Packard Co., 395 Page Mil! Rd., 
Calif. 

Industrial Test Equipment Co., 
York 3, N. Y. 

Insuline Corp. of America, 36-02 35th Ave., Long 
Island City, N. 

a me Hg Corp. , 2432 Grand Concourse, New 
York 58, N. 

International cent Associates, 
Ave., Santa Monica, Calif. 

Keithley Instruments, 3868 Carnegie Ave., Cleve- 
land, Ohle 


Palo Alto, 


55 E. 11th St., New 


2221 Warwick 


D-3 





AMPLIFIERS 





Corp., 37 W. 65th St., New York 


67 34th St, 


Langevin Mfg. 

23, N.Y. 

Leonard Electric : nana Co., 
Brooklyn 32, N. 

Lesa, Via Fag 21, Milan, Italy 

Mcintosh Lob., Inc., 320 Water St., 


Inc., 


Binghamton, 


Div., Fort Wayne 4, 


N.Y. 
mapaaren Co., Components 
nd. 


PP aon Corp., 90-28 VanWyck Expressway, Jamaica, 
N.Y. 

Maxson Corp., W. L., 460 W. 34th St., New York 1, 
N.Y 


Mecsurement Engineering Ltd., Arnprior, Ontario, 
Canada 

Mercury Electronic Co., Box 450, Red Bank, N. J. 

Michel Mfg. Co., 227 N. Water St., Milwaukee 2, 


Wis 
Miller "Corp. -» William, 325 N. Halstead Ave., Pasa- 
f, 


dena 8, 
Millivac Instruments, 444 Second St., Box 997, 
Schenectady, N. Y. 
Minnesota Electronics Corp., 47 W. Water St., St. 
Paul 1, Minn. 
Missouri Research Labs., 2109 Locust St., St. 
, Mo. 

National Intercommunicating Systems, 
N. Milwaukee Ave., Chicago 22, iI! 
Newcomb Audio Products Co., 6824 Lexington Ave., 

Hollywood 38, Calif. 
Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 
Patterson, Moos & Co., ms , 90-28 VanWyck ‘ey. 
pressway, Jamaica 18, N. 
Pesche!l Electronics, inc., 
Rochelle, N. Y. 
Phebco inc., 3640 Woodland Ave., 
Md 


Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa. 

Pickard & Burns, Inc., 240 Highland Ave., Need- 
hom 94, Mass. 

Plastics & 7 
Buffalo 8, 

Polytechnic ena & Development Co., 55 John- 
son St., Brooklyn, N. 

rane "Electronics, 64) Milwaukee Ave., Chicago 


Louis 


1130 


Inc., 


‘3 Garden St., New 


Baltimore 15, 


Co., 272 Northland Ave., 


aca "Viator Div., Engineering Products Dept., Com- 
den, N. 

Rauland- Borg Corp., 3523 W. Addison St., 

, Whe 

Raypar inc., 7800 W. Addison St., 

Raytheon Mfg. Co., Equipment Sales Div., 
54, Mass. 

Rosen Engineering Products, inc., 
& Wainut St., Philadelphia 4, Pa. 

Rowe industries, 1702 Wayne St., Toledo 9, Ohio 

Scott, Inc., Hermon Hosmer, 385 Putman Ave., Cam- 
bridge, Mass. 

Simpson Mfg. es om «» Mark, 32-28 49th St., 
Island City 3, 

Sonar Radio i Ng n ‘S0s0 W. 21st St., 


Co., P. O. Box 3325, 


Chicago 


Chicago, Ill. 
Walthom 


Raymond, 32nd 


long 
Brooklyn 24, 


N. Y. 

Southwest Engineering & Mfg. 
San Diego 3, Calif. 

Spar Engineering & Development Inc., 
Aves. ° Wyncote, | Pa. 

S$ g@ & Packing Co., 


" Plece, Brooklyn 38, N. Y. 
Standard —y wn oo Corp., 2 East End Ave., 
New York 21, 
Stephens Mfg. aoa “ 
City, Calif. 
Super Electric Products Corp., 46 Oliver St., 


35-16 37th St., 


S. & Paxson 
79 Clifton 





8538 Warner Drive, Culver 


Newark 


1,N. J. 
Telectro oa an Corp., Long 
Island City 1, 
A BA Mfg. Div., Maguire Industries, 
Inc., Mt. Carmel, Ill. 
Transformers Specialty Co., Bala-Cynwyd, Pa. 
Transitron, Inc., 154 Spring St., New York 12, N. Y. 
Vectron, Inc., 400 Main St., Waltham, Mass. 
Videon Electronic Corp., 222 E. Ohio St., 
apolls 4, Ind. 
Walkirt Co., 145 W. Hazel, 
Waveforms, Inc., 333 Sixth Ave., 
N.Y 


Western Electro-Acoustic Labs., 204 S. Beverly Drive, 
Beverly Hills, Calif. 

Western Sound & Electric Labs., Inc., 805 S. Fifth 
St., Milwaukee 4, Wis 

Westinghouse Electric Corp. , P. ©. Box 868, Pitts- 
burgh 30, Pa. 

Yellow Springs Instrument Co., Inc., P. O. Box 106, 
Yellow Springs, Ohio 


Indion- 


Inglewood, Calif. 
New York 14, 


AMPLIFIERS—d-c 


Inc., 300 N. 
Highland Ave., Pas- 


Acme Electronics, lake Ave., Pasa- 
dena 40, Calif. 

——. — Co., 451 
sale, 

Alrpox. a Co., Middle River, 
Md, 


Inc., Cumberland, Md. 
641 Arch St., 


Baltimore 20, 


Allegany Instrument Co., 

American Electronic Laboratories, Inc., 
Philadelphia 6, Po. 

American Machine & Foundry Co., 1085 Common- 
wealth Ave., Boston 15, Mass. 

Audio Products Corp., 2265 Westwood Bivd., Los 
Angeles 64, Calif. 


D-4 


of American Cor & 
17, Para- 


Avion instrument Corp., Div. 
Foundry Co., 295 State Highway No. 
mus, N. J. 

Beam Instruments Corp., 350 Fifth Ave., New York 
1, MM. Ve 

Belock Instrument Corp., 111-01 

Ve 


Point, 
os Electric Corp., 333 E. 103rd St., 


14th Ave., College 
New York 29, 


MB 24 ‘Airpione Co., Seattle Div., Seattle 14, Wash. 

Bristol! Co., Waterbury 20, Conn 

Brush Electronics Co., 3405 Perkins Ave., Cleveland 
14, Ohio 

Bulova Watch Co., 4K Crystal Div., 630 Fifth 
Ave., New York 20, N. 

Computer a of Tad ol 149 Church St., 
York, N. 

CONSOLIDATED ENGINEERING CORP., 
Madre Villa, Pasadena 15, Calif. ADV, 7 PC. 
Front Cover 

Davies Laboratories, 
Riverdale, Md 

DETECTOLASB, INC., 6544 N. Sheridan, Chicago 26, 
iil, ADV. PG. 116 

Doelcam Corp., 1400 Soldiers Field Rd., Boston 35, 
Mass 

Dynamic Electronics of New York, inc., 73-79 Wood- 
haven Bivd., Forest Hills, N. Y. 

Edin Co., Inc., 207 Main St., Worcester, Mass. 

EKCO ELECTRONICS LTD., EKCO WORKS, Southend- 
on-Sea, Essex, England. ADV. PG. 103 

Electrodyne Co., Endicott St., Norwood, Mass. 

Electro-Mec Laboratory, 21-09 43rd Ave., Long Is- 
land City, N 

Electro-Mechanical 
Ridgefield, Conn. 

Electro Medical Lab., South Woodstock 6, Vt 

Electronic Associates, inc., Long Branch, N. J. 

Electronic Tube Corp., 1200 E. Mermaid Lone, Phila- 
deiphia 18, Po. 

EL-TRONICS, INC., 
23, Pa. ADV. PG. 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 Kings- 
land Rd., Clifton, N. J. 

ta 4 Scientific Co., 709 Forbes St., Pittsburgh 19, 


FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Saga Ave.,. long Island City, N. Y. 


New 


. Sierra 
Inside 


inc., 4705 Queensbury Rd., 


Research, iInc., 64 Main St., 


5th & Noble Sts., Philadelphia 
15 


ADV. PGS. 96 

Franklin Electonis, 
delphia 40 

FURST ELECTRONICS, et W. Lawrence Ave., Chi- 
cago 25, Ill, ADV. PG. 

General Radio Co., 275 ir Ave., 
bridge 39, Mass. 

Hanover Developments, 401 E. 74th St., New York 
21, N. 

Industrial "Control Co., 
Ave., Wyandanch, N. Y. 

Industrial Science Associates, 542 Fifth Ave., New 
York 19, N. Y. 

Insuline Corp. of Fees 36-02 35th Ave., 
Island City, N. Y. 

International rate Associates, 2221 Warwick 
Ave., Santa Monica, Calif. 

James Vibrapowr Co., 4036 N. Rockwell St., Chi- 
cago 18, til. 

Keithley Instruments, 
land, Ohio 

Laboratory for Electronics, Inc., 75 Pitts St., 
15, Mass. 

Liston-Becker Instrument Co., 
Springdale, Conn. 

Magnetic Research Corp., 
gundo, Calif 

Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 
N. Y. 


Inc., 415 W. Pike St., Phila- 


Cam- 
Straight Path & Arlington 


Long 


3868 Carnegie Ave., Cleve- 


Boston 
Inc., 649 Hope St., 
318 Konsos St., El Se- 


Manning, Maxwell & Moore, Inc., Stratford, Conn. 

Marconi r} ae ltd., 23-25 Beaver St., New 
York 4, N. Y. 

Matthew f+ 
kers 2, N. Y. 

Maxson Corp., W. L., 460 W. 34th St., 
N.Y 


345 Nepperhan Ave., Yon- 


New York 1, 


Measurement Engineering Ltd., Arnprior, Ontario, 
Canada 

Mercury Electronic Co., Box 450, Red Bonk, N. J. 

Midwestern Geophysical Lab., 3400 S$. Harvard, 
Tulsa, Okla. 

Miller Corp., a 325 N. Halstead Ave., 
dena 8, Calif. 

Millivac 4. a 
Schenectady, N. Y. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
delphia 44, Pa. ADV. PG. 67 

Missouri Research Labs., 2109 Locust St., St. 
3, Mo. 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 W. 
Erie St., Chicago 10, Ill. ADV. PG. Back Cover 
Nuclear Speciality Co., P. O. Box 455, Center Mo- 

riches, N. Y. 
Offr.er octenten, Inc., 5320 W. Kedzie Ave., Chi- 
cago 25, 
Ohmart bag 
hio 


Pasa- 


444 Second St., Box 997, 


Louis 


2347 Ferguson Ave., Cincinnati 38, 


Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 

Patterson, Moos & Me a 90-28 VanWyck Express- 
way, Jamaica 18, N 

Phebco iInc., 3640 Weatlons Ave., Baltimore 15, 
Md. 


1953-1954 DIRECTORY of 


Philbrick Researches, Inc., George A., 230 Congzess 
St., Boston 10, Mass. 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa. 

Photron Instrument Co., 6516 Detroit Ave., Cleve- 
land 2, Ohio 

Polytechnic Research & Development Co., 55 John- 
son St., Brooklyn, N. Y 

Process & Instruments, 60 Greenpoint Ave., Brooklyn 
2, N. Y. 

Raypar inc., 7800 W. Addison St., 

Reeves instrument Corp., 215 E. 9st St., 

_N.Y. 

Resde! Engineering, 2351 
geies 39, Calif. 

Rowe Industries, 1702 Wayne St., 

SANBORN CO., 39 Osborn St., 
ADV. PG. 91 

Servo-Tek Products Corp., 1086 Goffle Rd., 
thorne, N. J. 

Southwest Engineering & Mfg. Co., P. O. Box 3325, 
San Diego 3, Calif. 
Southwestern Industrial Electronic Co., 2831 Post 
Oak Rd., P. O. Box 13058, Houston 19, Texas 
Spor Engineering & Development inc., S. & Paxson 
Aves., Wyncote, Pa. 

Specialty Assembling & yeas Co., 79 Clifton 
Place, Brooklyn 38, N. 

Standard Electronics nit Corp., 2 East End Ave., 
New York 21, N. Y. 

Super Electric Products Corp., 46 Oliver St., 
ork 1, N. J. 

Technical Operations, inc., 6 Schouler Court, 
ton 74, Mass. 

Tektronix, Inc., P. O. Box 831, Portland 7, Ore. 

Trott Electronics Co., 1944 Clinton Ave., N., Roches- 
fer 21, N. Y 

Vectron, inc., 400 Main St., 

Vickers Electric Division, Vickers, Inc., 
St., St. Louis, Mo. 

Walkirt Co., 145 W. Hazel, Inglewood, Colif. 

Waveforms, inc., 333 Sixth Ave., New York 14, 

Y 


Chicago, Ill. 
New York 
Riverside Drive, Los An-. 
Toledo 9, Ohio 
Cambridge, Mass. 


How- 


New- 


Arling- 


Waltham, Mass. 
1815 Locust 


Western Sound & 9 Labs., Inc., 805 S. Fifth 
St., Milwaukee 4, 

WESTON ELECTRICAL. "INSTRUMENT CORP., 614 
Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 11 


AMPLIFIERS—Hydraulic 


Eclipse-Pioneer Div., Bendix Aviation Corp., Teter- 
boro, N. J. 

FORD INSTRUMENT CO., DIV. OF SPERRY -. 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

Pacific Division, Bendix Aviation Corp., 11600 Sher- 
man Way, North Hollywood, Calif. 

Trans-Sonics, Inc., Bedford Airport, Bedford, Mass. 


AMPLIFIERS—tLinear 


ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADY. PG. Inside Back Cover 
Audio Products Corp., 2265 Westwood Bivd., Los 
Angeles 64, Calif. ‘ 

Avion instrument Corp., Div. 
Foundry Co., 295 State Highway No. 
mus, N. 

Beva Laboratory, P. O. Box 478, Trenton 9, N. J. 

Boeing Airplane Co., Seattie Div., Seattle 14, Wash. 

a ~ Watch Co., YE Crystal Div., 630 Fifth 

New York 20, N. 

CONSOLIDATED ENGINEERING CORP., 300 N. Sierra 
Madre Villa, Pasadena 15, Calif, ADV. PG. 
Inside Front Cover 

Cubic Corp., 2841 Canon St., San Diego 6, Calif. 

Davies ~~" med Inc., 4705 Queensbury Rd., Riv- 
erdale, 

DETECTOLAS, INC., 6544 N. Sheridan, Chicago 26, 
itt, ADV. PG 116 

Dynomic Electronics of New York, 
haven Bivd., Forest Hills, N. Y. 

ae Pioneer Div., Bendix Aviation Corp., Teter- 


EKCO_ ELECTRONICS LTD., EKCO WORKS, * eicepeneaal 
n-Sea, Essex, England. ADV. PG. 10 

EL- STRONICS, INC., 5th & Noble Sts., Phitedelphie 
23, Po. ADV. PG. 15 

Fleming Radio (Developments) Ltd., 
St., London, E.C. 1, England 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 rg _ long Island City, N. Y. 
ADV. PGS. 14, 

FURST evectRonics, 3322-A W. 
Chicago 25, Ill. ADV. PG. 112 

Gulton Mfg. Corp., 212 Durham Ave., Metuchen, 
N. J. 

Hathaway Instrument Co., 
Denver 10, Colo. 

Industrio! Electronics, inc., 8060 Wheeler St., 
10, Mich. 

Interelectronics » ae 
York 58, N. 

tao eenb & Development Corp., 134 N. Wayne 


Ave., Wayne, Pa. 
Mcintosh lab., Inc., 320 Water St., 


of Americon Car & 
17, Para- 


, 73-79 Wood- 


18-20 Laystall 


Lawrence Ave., 


1315 $. Clarkson St., 
Detroit 
2432 Grand Concourse, New 


Binghamton, 
N. Y. 

Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 
N.Y 


Marconi Instruments ltd., 23-25 Beaver St., New 
York 4, N.Y. 
Matthew Loboratories, 345 Nepperhon Ave., Yon- 


kers 2, N. Y. 
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NUCLEAR AND ALLIED PRODUCTS 


Miller Corp., William, 325 N. Halstead Ave., Pasa- 
dena 8, Calif. 

Missouri Research Labs., 2109 Locust St., St. 
3, Mo. 

Newcomb Audio Products Co., 6824 Lexington Ave., 
Hollywood 38, Calif. 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 
W. Erie St., Chicago 10, Ill. ADV. PG. Back 
Cover 

Nuclear Specialty Co., 
riches, N. Y. 

Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 

Patterson, Moos & Co., Inc., 90-28 VanWyck Ex- 
pressway, Jamaica 18, N. Y. 

Phebco inc., 3640 Woodland Ave., 


Lovis 


P. O. Box 455, Center Mo- 


Baltimore 15, 


Md 

Pickard & Burns, Inc., 240 Highland Ave., Needham 
94, Mass 

Radiation Counter Labs., Inc., 5122 W. Grove St., 
Skokie, Ill 

—— instrument Co., P. O. Box 733, Silver 
Spr Md 

RADIATION INSTRUMENT ey rt 2337 
W. 67th St., Chicago 36, Ill. ADV. b 

Resde! Engineering, 2351 Riverside con +4 An- 
geles 39, Calif 

Scott, Inc., Hermon Hosmer, 
bridge 39, Mass 

Specialty Assembling & Packing Co., 
Place, Brooklyn 38, N. Y. 

Standard Electronics Research Corp., 
Ave., New York 21, N. Y. 

Telectro Industries Corp., 35-16 37th St., 
land City 1, N. Y. 

TRACERLAB, INC., 
ADV. PG. 23 

Trott Electronics Co., 1944 Clinton Ave., N., 
ter 21, N.Y 

Utting Associotes, 
Mass 

Vickers Electric Division, 
St., St. Louis, Mo 

Western Sound & Electric Lobs., 
St., Milwaukee 4, Wis 

Yellow Springs Instrument Co., Inc., P. O. Box 106, 
Yellow Springs, Ohio 


AMPLIFIERS—Logarithmic 


Audio Instrument Co., Inc., 133 W. 
York 11, N. Y. 

Bulova Watch Co., wee Crystal Div., 630 Fifth 
Ave., New York 20, N. 

C.G.S. Laboratories, Inc., S01 Ludlow St., 


385 Putnam Ave., Cam- 


79 Clifton 
2 East End 
Long Is- 


130 High St., Boston 10, Mass. 


Roches - 


Inc., 290 Center St., Newton 58, 


Vickers, Inc., 1815 Locust 


Inc., 805 S. Fifth 


14th St., New 


Stamford, 
Conn 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
il, ADV. PG. 116 

Dynamic Electronics of New York, 
haven Bivd., Forest Hills, N. he 

EL-TRONICS, iNC., . & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 

FORD INSTRUMENT €o., DIV. OF SPERRY CORP.. 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

Insuline Corp. of America, 36-02 35th Ave., 
Island City, N. Y. 

International Research Associates, 
Ave., Santa Monica, Calif 

Kalbfell Labs., Inc., 1090 Morena Bivd., San Diego 
10, Calif 

Magnex Corp 
N.Y 

Matthew Laboratories, 

Miller Corp., William, 325 N. Halstead Ave., Pasa- 
deno 8, Calif 

Missouri Research Labs., 

Mo 

Patterson, 
pressway, 

Phebco inc., 
Md 

Pickord & Burns, 
94, Mass 

Radiation Counter Labs., Inc., 5122 W. Grove St., 
Skokie, til. 

RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, Ill. ADV. PG. 10 

Resde! Engineering, 2351 Riverside Drive, Los An- 
geles 39, Calif. 

SANBORN O.. 
ADV. PG 

Scott, Inc., lien Hosmer, 
bridge, Mass. 

Specialty Assembling & Ds Co., 
Place, Brooklyn 38, N. 

Technical Operations, Abi ‘ 6 Schouler Court, Arling- 
ton 74, Mass 
Telechrome, Inc., 
Telectro Industries Corp., 
land City 1, N. Y. 
Thompson Products, 
Cleveland 3, Ohio 
Trott Electronics Co., 1944 Clinton Ave., N., Roches- 

ter 21, N. Y. 

Woveforms, Inc., 

N.Y 


AMPLIFIERS—Magnetic 


Inc., 300 N. Lake Ave., Pasadena 


, 73-79 Wood- 


Long 
2221 Warwick 
, 90-28 VanWyck Expresswoy, Jamaica, 
345 Nepperhan Ave., Yonkers 
2109 Locust St., St. Louis 


Moos & Co., Inc., 90-28 VanWyck Ex- 


Jamaica 18, N. Y 
3640 Woodland Ave., Baltimore 15, 


Inc., 240 Highland Ave., Needham 


39 Osborn St., Cambridge, Mass. 


385 Putnam Ave., Cam- 


79 = Clifton 


88 Merrick Rd., Amityville, N. Y. 
35-16 37th St., Long Is- 
Inc., 2196 Clarkwood Ave., 


333 Sixth Ave., New York 14, 


Acme Electronics, 
4, Calif. 


AMPLIFIERS 





Alcar instruments, inc., 20-21 Wagarew Rd., Fair 
Lown, 


> F 
Allis-Chaimers Mfg. Co., 935 S. 70th St., Milwav- 


Thordarson- Meissner Mfg. Div., Maguire industries, 


inc., Mt. Carmel, tii. 


Transformers, inc., 532 North St., Endicott, N. Y. 








kee 1, Wis. 

American Machine & Foundry Co., 1085 Cc on 
wealth Ave., Boston 15, Mass. 

Atlas Engineering Co., 3 Edgewood St., 
Mass. 

Baldwin instrument Co., 
Dartford, Kent, England 

Bogue Electric Mfg. Co., 52 lowa Ave., Paterson 3, 
N. J. 


Roxbury, 


Ltd., Brooklands Works, 


Brush Electronics Co., 3405 Perkins Ave., Cleveland 
14, Ohio 

Bulova Watch Co., Quartz Crystal Div., 630 Fifth 
Ave., New York 20, N. Y. 


1406 S$. Hobart Bivd., Los Angeles 6, 


Caltron Co., 
Calif. 
Celco Constantine Engineering Labs., 

Ave., Mahwah, N. J. 

Control instrument Co., Inc., 67 35th St., 
32, N. Y. 

D & R Itd., 
Calif. 

Doeicam Corp., 1400 Soldiers Field Rd., 
Mass. 

Dynamic Electronics of New York, 
hoven Bivd., Forest Hills, N. Y 

Eicor, Inc., 1501 W. Congress St., 

Fairchild Recording Equipment Corp., 
7th Ave., Whitestone, N. Y. 

Federal Telephone & Radio Co., A Div. 
tional Telephone & Telegraph Corp., 
land Rd., Clifton, N. J. 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

Freed Transformer Co., Inc., 
Brooklyn 27, N. Y. 

General Magnetics, 
Bloomfield, N. J. 

General Precision Laboratory, 
N.Y. 

Hycon Mfg. Co., 2961 E. Colorad 

if 


Co., Isiand 
Brooklyn 
402 E. Gutierrez St., Santa Barbora, 
Boston 35, 
Inc., 73-79 Wood- 


Chicago 7, til. 
154th St. & 


of Interna- 
100 Kings- 


1736 Weirfield St., 
Inc., 135 Bloomfield Ave., 
Inc., Pleasantville, 


St., Pasad 8, 





Inc., 11423 Vanowen St., 
wood, Calif. 
Industrial Control Co., 
Ave., Wyendanch, N. Y 
Industrial Transformer Corp., 
Insuline Corp. of America, 
Island City, N. Y. 
Jobbins Electronic Enterprises, 
Ketay Mfg. Corp., 555 Broadway, 
a Ve 
Keystone Products Co., 904-6 23rd St., 
N. 


North Holly- 
Straight Path & Arlington 


Gouldsboro, Pa. 
36-02 35th Ave., Long 


Menlo Park, Calif. 
New York 12, 


Union City, 
Laboratory for Electronics, Inc., 75 Pitts St., Boston 


15, Mass. 
Librascope, Inc., 1607 Flower St., 
Magnavox Co., Components Div., 


Glendale, Calif. 
Fort Wayne 4, 


nd. 

Magnetic Amplifiers, inc., 632 Tinton Ave., New York 
55, N.Y. 

Mognetic Research Corp., 
gundo, Calif. 

Magnetics, Inc., Box 230-A, Butler, Pa. 

—- Corp., 90-28 VanWyck Expressway, Jamaica, 

Y 


318 Kansas St., El Se- 


Marconi Instruments Ltd., 23-25 Beaver St., New 
York 4, N. Y. 

Maxson Corp., W. L., 460 W. 34th St., New York 1, 
N.Y. 

Mercury Electronic Co., Box 450, Red Bank, N. J. 

Miller Corp., William, 325 N. Halstead Ave., Pasa- 
dena 8, Calif. 

Minnesota Electronics Corp., 47 W. Water St., St. 
Poul 1, Minn. 

Orthon Corp., 198 Albion Ave., Paterson 2, N. J 

PSC Applied Research Ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canado 

Patterson, Moos & Co., Inc., 90-28 VanWyck Ex- 
pressway, Jamaica 18, N. Y. 

Peay & Associotes, 1. W., P. O. Box 8083, South- 
more Station, Houston, Texas 

Pentron Corp., 664 N. Michigan Ave., Chicago 11, 
i. 

Perkin Engineering Corp., 
gundo, Calif 

Polytechnic Research & Development Co., 55 Johnson 
St., Brooklyn, N. Y 

a eee Co., 


RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, Ill. ADV. PG. 10 
mS. Mfg. Co., Equipment Sales Div., 
54, Mass. 

Raytheon Mfg. Co., 
Mass. 

Regulator Equipment Corp., 
erson 3, J. 

Robinette Co., ww ¢, 
Pasadena, Calif. 

Sperry Gyroscope Co., Great Neck, v. 

Squcre Root Mfg. Corp., 391 Saw ‘mn River Rd., 
Yonkers, N. Y. 

Standard Electronics eae Corp., 
Ave., New York 21, N. 

Standard Winding Conp.. 
burgh, N. Y. 

Super Electric Products Corp., 

J. 


345 Kansos St., El Se- 


inc., 532 Mulberry St., New- 
Waltham 
Power Tube Div., Waltham 54, 
56 California Ave., Pat- 


802 Fair Oaks Ave., South 


2 Eost End 


ww 62 Johnes St., New 


46 Oliver St., Newark 


Televiso Corp., 7466 W. 


. 


Irving Park Rd., Chicago 
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Transformers Specialty Co., Bala-Cynwyd, Pa 

T ic, inc., 808 Sixteenth St., Box 96A, Bokers- 
fieid; Calif. 

Varo Mfg. Co., 
Texas 

Vickers Electric Division, Vickers, Inc., 
St., St. Louis, Mo. 

Videon Electronic Corp., 222 E. Ohio St., 
apolis 4, Ind. 

Waliand- Pierce Corp., 1928 Pacific Coast Highway, 
Lomita, Calif. 

Westinghouse Electric Corp., 
burgh 30, Pa. 


AMPLIFIERS—Pulse 


Airpax Products Co., Middle River, 
Md 


inc., 1801 Walnut St., Garland, 


1815 Locust 


indian- 


P. ©. Box 868, Pitts- 


Baltimore 20, 

American Machine & Foundry Co., 1085 Common- 
wealth Ave., Boston 15, Mass. 

ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Combridge 39, Mass. ADV. PG. Inside Bock 
Cover 

Atomlab, 

Audio Products Corp., 
Angeles 64, Calif, 

Beva Laboratory, P. O. Box 478, Trenton 9, N. J. 

Bristol Engineering Corp., Lincoln Ave. & Pond St., 
Bristol 1, Pa. 

Bulova Watch Co., ore Crystal Div., 630 Fifth 
Ave., New York 20, N. 

Burndept Ltd., West St., 


inc., 489 Fifth Ave., New York 17, N. Y. 
2265 Westwood Bivd., Los 


"Edm, Kent, United King- 
om 

Burroughs Corp., Electronic Instruments Div., 511 N. 
Broad St., Philadelphia 23, Pa. 

CHATHAM ELECTRONICS CORP., 475 Washington 
St., Newark 2, N. J. ADV. PG. 100 

Clegg Laboratories, inc., 142 S. Livingston Ave., 
Livingston, N. J. 

Condenser Products Co., 7517 N. Clark St., 
6, iil. 

DETECTOLAB, “eT! 6544 N. Sheridan, Chicago 26, 
it, ADV. PG 16 

Dynamic Remesien of New York, Inc., 73-79 Wood- 
haven Bivd., Forest Hills, N. Y. 

EKCO ELECTRONICS LTD., EKCO WORKS, Southend- 

on-Sea, Essex, England. ADV. PG. 103 

EL- STRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 15. 

Empire State Loboratories, 2608 Merrick Rd., Bell- 
more, N. Y. 

Engineering Research Associates Div. of Remington 
Rand, Inc., 1902 W. Minnehaha Ave., St. Pavi 
4, Minn. 

Federal Telephone & Radio Co., A Div. of inter- 
national Telephone & Telegraph Corp., 100 Kings- 
land Rd., Clifton, N. J. 

— Radio (Developments) Ltd., 

London, E.C. 1, England 

FORD INSTRUMENT €o., DIV. OF SPERRY saat 
31-10 Thomson Ave., Long Island City, N. 
ADV. PGS. 14, 96 

Franklin Electronics, Inc., 415 W. Pike St., Phila- 
delphia 40, Pa. 

Hewlett-Packard Co., 395 Page Mill Rd., 
Calif 

Hycon Mfg. Co., 
Calif. 

Insuline Corp. of America, 36-02 35th Ave., 
Island City, N. ¥ 

International Research Associates, 
Ave., Santa Monica, Calif. 

L & O Research & Development Corp., 
Ave., Wayne, Pa. 

Linear Equipment Labs., 
Massapequa, N. Y. 

Mcintosh Lab., Inc., 
N.Y 


Chicago 


18-20 Laystall 


Palo Alte, 


2961 E. Colorado St., Pasadena 8, 


long 


2221 Warwick 


134 N. Wayne 


Inc., Brightwoter Place, 


320 Water St., Binghamton, 


Magnex Corp., 90-28 VanWyck Expressway, Jamaico, 
N.Y 


Minnesota Electronics Corp., 47 W. Water St., St. 
Paul 1, Minn. 

Missouri Research Labs. , 2109 Locust St., St. Louis 3, 
Mo 

Nuclear Measurements Corp., 2460 WN. Arlington 
Ave., Indianapolis 18, Ind 

Nucleor “ad Co., P. O. Box 455, 
Moriches, N. Y 

NUCLEONIC CO. OF AMERICA, 497 Union St., 
Brooklyn 31, N. Y. ADV. PG. 118 

Orthon Corp., 198 Albion Ave., Paterson 2, N. J, 

PSC Applied Research Ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 

Patterson, Moos & Co., Inc., 
pressway, Jomoica 18, N. Y 

Phebco inc., 3640 Woodland Ave., 
d 


Center 


90-28 VanWyck Ex- 
Baltimore 15, 


Md. 
Pickord & Burns, Inc., Need- 
ham 94, Mass. 


Instrument Co., 


240 Highland Ave., 
115 Cutter Mill Rd., Great 
Radiation Counter Labs , Inc., 5122 W. Grove St., 
Skokie, 1! 
— nee Co., 733, Sliver 
RADIATION “INSTRUMENT DEVELOPMENT ss ‘ead 
W. 67th St., Chicago 36, Ill. ADV. PG 
Raytheon Mfg. Co., Power Tube Div., Watthass 54, 
los An- 


P. O. Box 


Mass. 
Resdel Engineering, 2351 Riverside Drive, 
geles 39, Calif. 


D-5 





AMPLIFIERS 





Rutherford Electronics Corp., 3707 S&S. 

Bivd., Culver City, Calif. 
CO., 39 Osborn St., 

ADV. PG. 91 

Spar Engineering & Development inc., 5S. & Paxson 
Aves., Wyncote, Pa. 

Speciality Assembling & Packing Co., 
Place, Brooklyn 38, N. Y. 

Spencer-Kennedy tLobs., Inc., 
Ave., Cambridge 39, Mass. 

Sperry ‘Gyroscppe Co., Great Neck, N. Y. 

Tektronix, Inc., P. O. Box 831, Portland 7, Ore 

— INC., 130 High $., Boston 10, Mass 
ADV. 23 

Say ‘Inc. -, 154 Spring St., New York 12, N. Y 

Trott ae Co., 1944 Clinton Ave., N., Roches 
ter 21, ¥. 

Utting had Inc., 290 Center St., Newton 58, 
Mass. 

Vectron, Inc., 400 Main St., 

Woalkirt Co., 145 W. Hazel, 


AMPLIFIERS—+-f 


Allegany Instrument Co., Inc., Cumberland, Md 

American Electroneering Corp., Ameico, 2040 Colo 
rado Ave., Santa Monica, Calif. 

American Machine & Foundry Co., 
wealth Ave., Boston 15, Mass. 

Applied Science Corp. of Princeton, 
Princeton, N. J. 

Audio Products aa 
Angeles 64, Calif 

Brach Mfg. Corp., 200 Central Ave., Newark 4, N. J. 

Bristol Engineering Corp., Lincoln Ave. & Pond St., 
Bristol 1, 

Bulova Watch Co., Quortz Crystal Div., 
Ave., New York 20, N. Y 

Clegg Laboratories, inc., 
Livingston, N. J 

Collins Radio Co., Cedar Rapids, lowe 

Decade Instrument Co., O. Box 153, Caldwell, 


Robertson 


Cambridge, Mass. 


79 Clifton 


186 Massochusetts 


Waltham, Mass 
Inglewood, Calif 


1085 Common- 
P. ©. Box 44, 
2265 Westwood Bivd., Los 


630 Fifth 


142 5S. Livingston Ave., 


N. J. 

Dynamic Electronics of New York, Inc., 73-79 Wood- 
haven Bivd., Forest Hills, N. Y 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG 15 

Federal Telephone & Radio Co., 
tional Tel & 9 ph 
land Rd., Clifton, N. J. 

Franklin Electronics, Inc., 415 W. Pike St., 
delphia 40, Pa. 

General Radio Co., 275 Massachusetts Ave., 
bridge 39, Mass. 

Insuline Corp. of America, 36-02 35th Ave., Long 
Island City, N.Y 

International Research Associates, 
Ave., Santa Monica, Calif. 

Leonard Electric « “one Co., Inc., 
Brooklyn 32, N. 

Magnex Corp., 90- % VanWyck Expressway, Jamaica, 
N.Y 


23-25 Beaver St., 


A Div. 
orp., 


of Interna- 
100 Kings- 





Phila- 


Cam- 


2221 Warwick 


67 34th St., 


Marconi Instruments Ltd., New 
York 4, 

Maxson Corp., Ww. L., 460 W. 34th St., New York 1, 
N.Y. 

Measurement Engineering Ltd., Ontario, 
Canada 

Millen Mfg. Co., 
Mass. 

Millivac Instruments, 
Schenectady, N. 

Missouri Reseorch Labs. » 2109 Locust St., St 


Arnprior, 


James, 150 Exchange St., Malden, 


444 Second St., Box 997, 
Louis 


3, Mo 
Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 
PSC Applied Research Ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 
Pacific Division, Bendix Aviation Corp., 
man Way, North Hollywood, Colif. 
Patterson, Moos Co., ngs 90-28 VanWyck Ex- 
presswoy, Jamaica 18, N. 
Peay & Associates, L. W., Mi ©. Box 8083, Souvth- 
more Station, Houston, Texos 
Phebco Inc., 3640 Woodland Ave., 


11600 Sher 


Baltimore 15, 


Md. 
eee | . eames Inc., 240 Highland Ave., Needham 
94, 

RCA ‘Wiese Div., 
den, N. J. 
Raytheon “Mfg. Co., Equipment Sales Div., 

4, Mass 
Resdel Engineering, 
geles 39, Calif. 
Rosen Engineering Products, Inc., Raymond, 32nd & 
Walnut Sts., Philadelphia 4, Po 
Slerra Electronic Corp., San Carlos, 
Specialty Assembling & Packing Co., 
Brooklyn 38, N. Y. 
Spencer-Kennedy Labs., Inc., 
Ave., Cambridge 39, Mass. 
Technology Instrument Corp., 531 
Mass 
Telectro 
Island City 1, N. Y 
Thordarson-Melssner Mfg. Div., 
Inc., Mt. Carmel, til. 
Transitron, Inc., 154 Spring St., 


AMPLIFIERS—Rotating 


Allis-Chalmers Mfg. Co., 935 S. 70th St., 
1 


Engineering Products Dept., Cam- 
Waltham 


2351 los An- 


Riverside Drive, 


Calif 

79 Clifton Place, 
186 Massachusetts 
Main St., Acton, 


Industries Corp., 35-16 37th St., Long 


Maguire Industries, 


New York 12, N. Y. 


Milwaukee 


, Wis 
Compe Electric Mfg. Co., 52 lowa Ave., Paterson, 


D-6 


AMPLIFIERS—Servo 


Acme Electronics, inc., 300 N. Lake Ave., Pasadena 
4, Calif. 

Allegany instrument Co., Inc., Cumberland, Md. 

American Machine & Foundry Co., 1085 Common- 
wealth Ave., Boston 15, Mass. 

Arma Corp., Old Country Rd., Garden City, N. Y. 

Automatic Temperature Control Co., inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa. 

Avion instrument Corp., Div. of American Car & 
Foundry Co., 295 State Highway No. 17, Paramus, 
N. J. 

Belock Instrument Corp., 111-01 14th Ave., 
Point, N, Y. 

Boeing Airplane Co., Seattie Div., 

Bogue Electric Mfg. Co., 52 
N. J. 

Brach Mfg. Corp., 200 Central Ave., Newark 4, N. J. 

Bristol! Co., Waterbury 20, Conn. 

Bulova Watch Co., — Crystal Div., 
Ave., New York 20, N. 

Control instrument Co., a , 67 35th St., 

ve 


College 


Seattle 14, Wash. 
lowa Ave., Paterson 


630 Fifth 
Brooklyn 


Curtiss- Wright Corp., Electronics Div., 631 Central 
Ave., Caristadt, N. J. 

D&R Ltd., 
Calif. 

Davies Laboratories, 
Riverdale, Md. 

Doeicam Corp., 1400 Soldiers Field Rd., 
Mass. 

Dynamic Electronics of New or inc., 
haven Bivd., Forest Hills, 

Eclipse- Pioneer Div., Sond Aviation Corp., 
boro, N. J. 

Electronic Associates, Inc., Long Branch, N. J. 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 15 

Empire State Laboratories, 2608 Merrick Rd., Bell- 
more, N. Y. 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 Kings- 
land Rd., Clifton, N. J. 

FORD INSTRUMENT CO., DIV. OF SPERRY or 
31-10 Thomson Ave., Long Island City, N. 
ADV. PGS. 14, 96 

General Magnetics, Inc., 136 Bloomfield Ave. 
field, 

Hycon ‘ide. a , 2961 E. Colorado St., 
ali 

Industrial Control 
Ave., Wyandanch, 

Interelectronics Corp., 2432 Grand Concourse, 
York 58, N. Y. 

James oo Co., 4036 N. Rockwell St., Chi- 
cago 18, 

Kearfott hy 5 ies , 1150 McBride Ave., Little Falls, 
N. J. 


402 E. Gutierrez St., Santa Barbara, 


inc., 4705 Queensbury Rd., 


Boston 35, 
73-79 Wood- 


Teter- 


, Bloom- 
Pasadena 8, 


Co., ae Path & Arlington 
N. 


New 


Ketay Mfg. Corp., 555 Broadway, New York 12, 
GF i 

Lt & O Research & Development Corp., 134 N. Wayne 
Ave., Wayne, Pa. 

Librascope, Inc., 1607 Flower St., 

Magnavox Co., 
ind. 

Magnetic Amplifiers, 
York 55, ¥. 
Magnetic Research Corp., 

gundo, Calif. 
Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 
N.Y 


Glendale, Calif. 
Components Div., Fort Wayne 4, 
Inc., 


632 Tinton Ave., New 


318 Kansas St., El Se- 


Maxson ae , W. L., 460 W. 34th St., New York 
tanecdeas Geophysical Lab., 
Tulsa, Okla. 
Miller Corp., William, 325 N. Halstead Ave., Pasa- 
dena 8, Calif. 
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100 Lakewood 


904 06 Chestnut St., 


ATOMIZING EQUIPMENT 


300 Phillips Ave., Toledo, Ohio 
100 Quimby St., West 


DeVilbiss Co., 

Engineering Corp. of America, 
field, N 

Hommel Co., O., 209-213 Fourth Ave., Pittsburgh, 
a. 

Wakefield Industries, Inc., 5108 Grove St., Skokie, 

iil. 


AUTOCLAVES 


Aetna Scientific Co., Second & Spring Sts., Everett 
49, Mass. 

Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo. 

American Instrument Co., Inc., 8030 Georgia Ave., 
Silver Spring, Md. 

ao . Wilcox Co., 161 E. 42nd St., 
17, 

seaieas. Still & Sterilizer Co., 222 Lanesvilie Ter- 
race, Forest Hills, Boston 31, Mass 

Glas-Col Apparatus Co., Inc , 7 
Terre Haute, Ind. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Kellogg Co., M. ,» Chemical Mfg. Div., 
469, Jersey City 3, N. J. 

leader Iron Works, Inc., 2110 N. Jasper, 
it 

Parr Instrument Co., Moline, ill. 

Patterson-Kelley Co., Inc., East Stroudsburg, Pa. 

Pelton & Crane Co., 632 Harper Ave., Detroit, Mich. 

Precision Scientific Co., 3737 W. Cortiand St., Chi- 
cago 47, til. 

Struthers-Wells Corp., Warren, Pa. 

Willlams, Brown & Earle, Inc., 904-06 Chestnut St., 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 
Yonkers 2, N. Y. 


BADGES—Film 


See DOSIMETERS—Film Badge 


BALANCES—Analytical 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo. 
Central Scientific Co., 1700 Irving Park Rd., Chicago 


New York 
Hulman St., 


P. O. Box 


Decatur, 


70 Palisade Ave 


uw 

Exact Weight Scale Co., 944 W. Fifth Ave., 
8, Ohio 

Ferner Co., R, Y., 110 Pleasant St., 

Fisher Scientific Co., 709 Forbes St., 
Pa 

Harshow Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Roller-Smith Corp., 1000 Eighth Ave., 
Pa 

Thomes Co., Arthur H., 
Philadelphia 5, Pa. 

Williams, Brown & Earle, Inc., 
Philadelphia 7, Pa 

Yonkers Laboratory Supply Co., 
Yonkers 2, N.Y 


Columbus 


Malden, Mass. 
Pittsburgh 19, 


Bethlehem, 
W. Washington Square, 
904-06 Chestnut St., 


70 Palisade Ave., 
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BALANCES—Heavy Duty 


Aloe Scientific Div., A. S. Aloe Co., 
Bivd., St. Lowis 12, Mo. 

Central Scientific Co., 1700 Irving Park Rd., 
13, Wl 

Colloid Equipment Co., 
York 7, N. Y. 

Exact Weight Scale Co., 944 W. Fifth Ave., Columbus 
8, Ohio 

oie Scientific Co., 


5655 Kingsbury 
Chicago 


inc., 19 Murray St., New 


709 Forbes St., Pittsburgh 19, 


eens Scale Corp., 1050 Commerce Ave., Union, 
N. J. 

Taller & Cooper inc., 75 Front St., Brooklyn, N. Y. 

Welch Scientific Co., W. M., 1515 Sedgwick St., 


Chicago 10, Ill. 


BALANCES—Microchemical 


Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, WM. 


Ferner Co., R. Y., 
Fisher Scientific Co., 


110 Pleasant St., 
709 Forbes St., 


Maiden, Mass. 

Pittsburgh 19, 
‘a. 

Harshaw Scientific Div. of Harshow Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Thomas Co., Arthur H., W. Washington Square, 
Philadelphia 5, Pa. 

Williams, Brown & Earle, Inc., 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 
Yonkers 2, N. Y. 


BALANCES—Scale, Analytical 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo 

Central Scientific Co., 1700 Irving Park Rd., 
13, tl 

Exact Weight Scale Co 
8, Ohio 

Fisher Scientific Co., 709 Forbes St., 
a 

Horshaw 
1945 E. 97th St., 

Thomas Co., Arthur H., 
Philadelphia 5, Pa 

Williams, Brown & Earle, 
Philadelphia 7, Pa 

Yonkers Laboratory Supply Co., 
Yonkers 2, N. Y. 


BALANCES—Semi-Micro 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo 

Central Scientific Co., 1700 Irving Pork Rd., Chicago 
13, Hl. 

Eberbach Corp., Ann Arbor, Mich 

Ferner Co., R. Y., 110 Pleasant St., 

Fisher Scientific Co., 709 Forbes St., 
a. 

Harshaw Scientific Div. of Harshaw Chemical 
1945 E. 97th St., Cleveland 6, Ohio 

Thomas Co., Arthur H., W. Washington 
Philadelphia 5, Pa. 

Williams, Brown & Earle, Inc 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 
Yonkers 2, N. Y. 


BALANCES—Spring 


Aloe Scientific Div., A. S. Aloe Co., 
Bivd., St. Louis 12, Mo 

Central Scientific Co., 1700 Irving Park Rd., 
13, 1. 

Imtra Corp., 58 Charles St., Cambridge 41, Mass 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 


904-06 Chestnut St., 


70 Palisade Ave., 


Chicago 
, 944 W. Fifth Ave., Columbus 
Pittsburgh 19, 
Scientific Div. of Harshaw Chemical Ca., 


Cleveland 6, Ohio 
W. Washington Square, 
Inc., 904-06 Chestnut St., 


70 Palisade Ave., 


Malden, Mass. 
Pittsburgh 19, 


Co., 
Square, 
, 904-06 Chestnut St., 


70 Palisade Ave., 


5655 Kingsbury 


Chicago 


Pa 
Welch Scientific W. M., 1515 Sedgwick St., 


Chicago 10, Ill. 


BALANCES—Torsion 


Aloe Scientific Div., A. S. Aloe Co., 
Bivd., St. Louis 12, Mo. 

Central Scientific Co., 1700 Irving Park Rd., 
13, 1 

Colloid Equipment Co., 
York 7, N. 

Fisher Scientific Co. , 709 Forbes St., 


Co., 


5655 Kingsbury 
Chicago 


Inc., 19 Murray St., New 


Pittsburgh 19, 
Pa 

Harshaw Scientific Div. of Harshaw Chemical Co 7 
1945 E. 97th St., Cleveland 6, Ohio 

Ohaus Scale Corp., 1050 Commerce Ave., Union, 
N 


J 
Roller-Smith Corp., 1000 Eighth Ave., Bethiehem, 


Pa 
Welch Scientific W. M., 1515 Sedgwick St., 
Chicago 10, Il! 
Williams, Brown & Earle, Inc., 
Philadelphia 7, Pa. 
Yonkers Laboratory Supply Co., 
Fe 


Yonkers 2, N 


BALL MILLS 


Abbe Engineering Co., 44 Church St., 
N. Y. 


Co., 
904-06 Chestnut St., 


70 Palisade Ave., 


New York 7, 
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NUCLEAR AND ALLIED PRODUCTS 


Allis-Chalmers Mfg. Co., 935 S. 7Oth St., Mil- 
waukee 1, Wis. 


Babcock & Wilcox Co. , 161 E. 42nd St., New York 
Connial Selontife Co., 1700 Irving Park Rd., Chicago 
Elsie; Enaineering Co., 760 S. 13th St., Nework 3, 
Fish Se Schurman Corp., 70 Portman Rd., New Rochelle, 


4 " eclontifie Co., 709 Forbes St., Pittsburgh 19, 


Geltes Mfg. Corp., 212 Durham Ave., Metuchen, 
N. J 

Harshaw Scientific Div. of Horshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Homme! Co., O., 209-213 Fourth Ave., Pittsburgh, 
Pa 

MILLER & SON, INC., FRANKLIN ne 36 Meadow St., 
East Orange, N. J. ADV. PG. 

U. S. Stoneware Co., Akron, One’ 

Yonkers Loboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


BALLOONS 


Research Labs, General Mills, inc., 

Hennepin Ave., Minneapolis 13, Minn. 
MECHANICAL Div., 1620 

Minneapolis, Minn. ADV. 


Aeronavtical 
2010 E. 
GENERAL MILLS, INC., 
Central Ave., N. Z 
PG. 92 
Molded Lotex 
Paterson 3, N. 
Scientific Glass Apparatus Co., 
Terrace, Bloomfield, N. J. 


BAROMETERS 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo. 

Bourns Laboratories, 6135 Magnolia Bivd., Riverside, 
Calif 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, til 

Eberbach Corp., Ann Arbor, Mich. 

General Biochemicals inc., Laboratory Park, Chagrin 
Falls, Ohio 

Greiner Giassblowing Laboratory, 
St., Los Angeles 63, Calif. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Kahi Scientific Instrument Corp., P. O. Box 1166, El 
Cajon, Calif 

Manning, Maxwell & Moore, Inc., Stratford, Conn. 

Sargent & Co., E. H., 4647 W. Foster Ave., Chicago 
30, til 

Taylor Instrument Companies, 95 Ames St., 
N.Y 


Products, Inc., 27 Kentucky Ave., 
J. 


Inc., 100 Lakewood 


3604 E. Medford 


Rochester, 


Belleville 9, N. J 


Wallace & Tiernan Co., Inc., , 
1515 Sedgwick St., 


Welch Scientific Co., W. M., 
Chicago 10, Ill. 

Williams, Brown & Earle, Inc 
Philadelphia 7, Pa. 


, 904-06 Chestnut St., 


BATHS—Constant Temperature 


Aloe Scientific Div., A. S. Aloe Co., 
Bivd., St. Louis 12, Mo. 
American instrument Co., 
Silver Spring, Md. 
Barnstead Still & Sterlizer Co., 
race, Forest Hills, Boston 31, 
Centra! Scientific Co., 1700 Pt Park Rd., Chicago 
13, 
Daylite Vacuum Products Co., 
Ave., Chicago 30, Ii! 
DETECTOLAB, INC., 6544 N. Sheridan, 
Ww ADV. PG 116 
Electric Hotpack Co., 
Philadelohia, Pa 
Eppley Co., Newport, R. | 
Eagineering Corp. of America, 
field, N. J 
Fisher Scientific Co., 709 Forbes St., 


5655 Kingsbury 
Inc., 8030 Georgia Ave., 


Mammy Lanesville Ter- 


5207 N. Milwaukee 
Chicago 26, 


inc., 5035 Cottman Ave., 


100 Quimby St., West- 

Pittsburgh 19, 
a 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Laborotory Equipment Co., St. Joseph, Mich. 

Lermac Inc., 5303 Adeline St., Oakland, Calif. 

Murphy & Miller, Inc., 1322 S. Michigan Ave., Chi- 
cago 5, Ill 

Nationoe! Appliance Co., 
Portiand 14, Ore 

Process & Instruments, 

tyn 22 

Radioisotope Application Co., 
Berkeley 3, Calif 

Sargent & Co., E. H., 
20 11 


1238 S. E. Union Ave., 


60 Greenpoint Ave., Brook 
1834 University Ave., 


4647 W. Foster Ave., Chicago 

Scientific 
Calif 

STANDARD CABINET CO., 52 Washington Ave., Corl- 
stadt, N. J ADV. PG. 112 

Standard Electronics Research Corp., 2 East End Ave., 

» 0. ¥ 

Arthur H., 

Pa 


5 


3110 Aneline St., Oakland, 


Service, Inc., 


W. Washington Sauare, 


VICTORY. 
Union, N. J 

Wokefield 
mW 

Will Corp 


"ENGINEERING CoRP., 
ADV. PG. 96 
Industries, Inc., 5108 Grove St., 


Springfield Rd., 
Skokie, 


, Rochester 3, N. Y. 
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Williams, Brown & Earle, inc., 904-06 Chestnut St., 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


BATTERIES—Dry Cell 


Bright Star Industries, 600 Getty Ave., Clifton, N. J. 

Burgess Battery Co., Battery Div., Freeport, Ili. 

Burndept Ltd., West St., Erith, Kent, United Kingdom 

Interelectronics Corp., 2432 Grand Concourse, New 
York 58, N. Y. 

Kellogg Switchboard & Supply Co., 79 W. Monroe, 
Chicago 3, Ill. 

Magnavox Co., Components Div., Fort Wayne 4, Ind. 

National Carbon Co., A Division of Union Carbide 
& Carbon Corp., 30 E. 42nd St., New York 17, 
N.Y. 

= Victor Div., Engineering Products Dept., Camden, 

» d 

Rca, Victor Div. of RCA, Tube Dept., 

Ray-O-Vac Co., Madison, Wisconsin 

Specialty Battery Co., Madison 4, Wisconsin 

Williams, Brown & Earle, inc., 904-06 Chestnut St., 
Philadelphia 7, Pa. 


BATTERIES—Nuclear 


Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 
N. 


Harrison, N. J. 


Ohmart Corp., 2347 Ferguson Ave., Cincinnati 38, 
Ohio 

Patterson, Moos & oe Inc 
way, Jamaica 18, Y 

TRACERLAB, INC., 
ADV. PG. 23 


, 90-28 VanWyck Express- 


130 High St., Boston 10 Mass. 


BATTERIES—Wet Cell 


Electric Auto-Lite Co., Instrument & Gauge Div., 
Toledo 1, Ohio 
Interelectronics Corp., 2432 Grand Concourse, New 


York 58, N. Y 


BEARINGS—AMiniature 


FLUOROCARBON PRODUCTS, INC., DIV. OF U. 
GASKET CO., P. O. Box 93, Camden 1, N. J, 
ADV. PG. 119 

teem. & Gyr, Inc., 45 W. 45th St., New York 36, 
N. 


Mintotore Precision Bearings, Inc., Keene, N. H. 


BELLOWS 


Bohn Wood Products Co., 
Ind. 

Breeze Corps., Inc., 41 S. Sixth St., Nework 7, N. J 

Clifford Mfg. Co., Grove St., Waltham, Mass 

Flexonics Corp., 1315 S. Third Ave., Maywood, Ill. 

FLUOROCARBON PRODUCTS, INC. DIV. OF U. §$ 
GASKET CO., P. O. Box 93, Camden 1, N. J. 
ADV. PG. 119 

Fulton Sylphon Division, 
Co., Knoxville 1, Tenn 

TITEFLEX, INC., 500 Frelinghuysen Ave., 
N. J. ADV. . 6 


Route 30 E, Fort Wayne, 


Robertshaw-Fulton Controls 

Nework 5, 

Williams, Brown & Earle, Inc., 904-06 Chestnut St., 
Philadelphia 7, Pa 

Zallea Brothers, 800 Locust St., 


BENCHES 


Baker Co., Inc., The, Maplewood, Maine 
BAR-RAY PRODUCTS, INC., 209 25th St., 
32, N.Y. ADV. PG. 17 
Wood Products Co., Route 30 E, Fort Wayne, 


Wilmington, Del 


Brooklyn 


nd. 

Bristol! Engineering Corp., Lincoln Ave. & Pond St., 
Bristol 1, Pa. 

British Electronic Bo Co., 
Island City 1 Ve 

Electro-Mec Lebevatory 
Island City, N. 

Emerson-Sack a Corp., 
South Boston 27, Mass 

Fisher Scientific Co., 709 Forbes St., 
Pa 

Lyon Metal Products, Inc 
im 

Rodioisotope Application Co., 
Berkeley 3, Calif 

Scientific Service, 
Calif 


BI-METALS—Thermostatic 


Silver Co., 36-07 Prince St., 


23-03 45th Rd., Long 


21-09 43rd Ave., long 
150 Dorchester Ave., 
Pittsburgh 19, 
, 10 Montgomery St., Aurora, 
1834 University Ave., 


Inc., 3110 Aneline St., Oakland, 


American Flushing, 
N_Y 

Boxer & Co., Inc., 113 Astor St., 

Bishop & Co., J., Malvern, Pa 

Metals & Controls Corp., General Plate Div., 
boro, Mass. 

ee & Co., E. H., 4647 W. Foster Ave., Chicago 
30, I 


BLENDERS—Laboratory 


Brookfield Engineering Labs., 
Stoughton, Mass. 


Newark 5, N. J 


Attle- 


Inc., Porter St?., 
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Central Scientific Co., 1700 Irving Park Rd., Chicago 


13, i. 

Consolidated Siphon Supply Co., inc., 24 Wooster 
St., New York, N. Y. 

— Scientific ie 709 Forbes St., 


Pittsburgh 19, 

mn. a Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th ma Cleveland 6, Ohio 

| @, Inc., 1200 Bolander Ave., 
Deyton, Ohio 

Lapp Insulator Co., Inc., 31 Gilbert St., LeRoy, N. Y 

Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. J. 

Patterson-Keilley Co., Inc., East Stroudsburg, Po. 

Sargent & Co., E. H., 4647 W. Foster Ave., Chicage 
30, ili. 

Thomes Co., Arthur H., 
Philadeiphio 5, Po. 

Willioms, Brown & Earle, Inc., 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. 


BLOWERS—Laboratory 


British Electronic a Co., 23-03 45th Rd., 
isiand City I, 

Cambridge Corp., 351 S. Geddes St., Syracuse, N. Y. 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, Wl. 

Century Fan & Ventilator Co., 25 Cedar St., 
ford, Conn. 

Colloid 4 Reed Co., 
York 7, N. 

Eastern Air em inc., 585 Dean St., Brooklyn, 
N.Y. 





W. Washington Square, 


904-06 Chestnut St., 


long 


Stam- 


inc., 19 Murray St., New 


Eberboch Corp., Ann Arbor, Mic 

Eisler Engineering Co., 760 7 
N.8J. 

Electric Blower Co., 352 Ationtic Ave., Boston 10, 
Mass. 

Electrovent Fan & Mfg. Co., 812 W. Lake St., 
7, 1 

Emerson-Sack Warner Corp., 
South Boston 27, Mass 

Fasco industries, inc., Rochester 2, N. Y 

Hamilton Mfg. Co., Two Rivers, Wis. 

Harshaw Scientific Div. of Harshow Chemical 
1945 E. 97th St., Cleveland 6, Ohio 

Heinze Electric Co., 685 Lawrence St., Lowell, Moss. 

lig Electric Ventilating Co., 2850 N. Crawford Ave., 
Chicago 41, Ili. 

Kewaunee Mfg. Co., 5083 S. Center St., Adrian, Mich. 

Laborotory Furniture Co., Inc., P. O. Box 590, 
Mineola, N. Y. 

Mission-Western Engineers,  inc., 
Colorado, Pasadena |, Calif 

Pabst Engineering Equipment Co., Inc., 
sylvania Ave., Elizabeth, N. J 

Rotron Mfg. Co., 7 Schoonmaker Lane, 
N.Y. 


13th St., Newerk 3, 


Chicago 


150 Dorchester Ave., 


Co., 


132-134 W. 
676 Penn- 
Woodstock, 


Sanders Associates, Inc., Nashua, N. H 

Smal! Motors, inc., 2076 Elston Ave., 
i 

United States Air Conditioning Corp., 
SE at 33rd, Minneapolis 14, Minn 

Weich Scientific Co., W. M., 1515 Sedgwick St., 
Chicago 10, III. 


BORON 


Belmont Smelting & Refining Works Inc., 322 Belmont 
Ave., Brooklyn, N.Y 
Fisher Scientific Co., 709 Forbes St., 


Chicago 14, 


Como Ave., 


Pittsburgh 19, 


Brooklyn 


0 
Jasonals Chemical Corp., 1085 Myrtle Ave., 
6, N.Y. 


BOTTLES 


See CONTAINERS 


BOXES—Dry 


American Instrument Co., Inc., 
Silver Spring, Md. 

American — Service Corp., 
rison, N. 

BLICKMAN,  nc.. $., 7900 Gregory Ave., 
hawken, N. J ADV. PG. 24 
Custom Scientific instruments, Inc., 

Arlington, N. J 
Durlach Can & tron Works, 
Electronic Measurements Co., Inc., 
Ave., Eatontown, N. J 
Emerson-Sack-Worner Corp., 
South Boston 27, Mass 
la Roe Instruments, inc., Box 
Md 


8030 Georgia Ave., 
600 Essex St., Har- 
Wee- 
P. O. Box 170, 


1468 7th, Brooklyn, N. Y 
Lewis St. & Maple 


150 Dorchester Ave., 


5906, Bethesda 14, 


5303 Adeline St., Oakland, Calif 

MILLER & SON, INC., FRANKLIN P., 36 Meadow St., 
East Orange, N. J ADV. PG. 114 

Murphy & Miller, inc., 1322 S. Michigan Ave., Chi- 
cago 5, ill 

Technical Ply-Woods, 
i! 

Tenney Engineering, Inc., 26 Avenue B, Newark 5, 
N. J. 


Lermac tInc., 


226 N. La Salle St., Chicago, 


BOXES—Glove 


Atomlab, Inc., 489 Fifth Ave., New York 17, N. Y. 
BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 
32,.N. Y¥. ADV. PG. 17 
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BRACKETS 





BLICKMAN, INC., 5., ee Gregory Ave., 
howken, N. J. ADV. PG. 

High Vacuum Equipment 
Hingham, Mass. 

Kewaunee Mfg. Co., 
Mich. 

Radiation Counter Labs., inc., 5122 W. Grove St., 
Skokie, Ill. 

Radioisotope Application Co., 1834 University Ave., 
Berkeley 3, Calif. 

Scientific Service, Inc., 3110 Aneline St., 


Calif. 
we Ply-Woods, 226 N. La Solle St., Chicago, 


Wee- 


a, 349 Lincoln St., 


5083 S. Center St., Adrian, 


Oakland, 


BRACKETS 


Emerson-Sack-Warner Corp., 
South Boston 27, Mass. 

Falstrom Co., 7 Falstrom Court, Passaic, N. J 

Heldor Mfg. Corp., 238 Lewis Ave., Paterson, N. J. 

Karp Meta! Products Co., Div. of H & B aga 
Machine Co., 211 63rd St., Brooklyn 20, N, 

lee Electronic Labs., Inc., 233 Dudiey St., baie 
19, Mass. 


BREAKERS 
See PULVERIZERS 


BRICK—Acid Resisting 


Acme Brick Co., P. O. Box 425, Fort Worth 1, 
— bg ~ a Products Co., 131 Norman St., 


150 Dorchester Ave., 


Texas 

Mertz- 

bobeack & ty Wilcox Co., 161 E. 42nd St., New -York 

Electro Chomica! Supply & Engineering Co., 750 
Broad St., Emmaus, Pa. 

General Ceramics - Steatite Corp., 250 Crows Mill 
Rd., Keasbey, N 

Hommel Co., O., *309- 213 Fourth Ave., Pittsburgh, 
‘a. 

Knapp Mills, Inc., 23-15 Borden Ave., Long Island 
City 1, N.Y. 

Knight, Maurice A., 171 Kelly Ave., Akron, 

Kraftile Co., Niles, Calif. 

Nukem Products Corp., 111 Colgate Ave 
N.Y 


Ohio 
, Buffalo 20, 


Pabst Engineering Equipment Co., Inc., 
sylvania Ave., Elizabeth, N. J 

Toronto Fire Brick Co., Toronto, Ohio 

United Materials & Richmond Brick Co., Ltd., Pt. 
Richmond, Calif. 

U. S,. Stoneware Co., Akron, Ohio 


676 Penn- 


BRICK—Radiation Shielding 


ANTON ELECTRONIC LABS., INC., 
Ave., Brooklyn 37, N. Y. 

ATOMIC INSTRUMENT CO., 
Cambridge 39, Mass. 
Cover 

Atomic Research Laboratory, 
Bivd., Santa Monica, Calif. 

Atomlab, Inc., 489% Fifth Ave., New York 17, N.Y 

BAR-RAY PRODUCTS, — 209 25th St., Brooklyn 
32,N.¥. ADV.»PG. 
Carboloy Dept. of inet Electric Co., 
Eight Mile Bivd., Detroit 32, Mich 
DETECTOLAB, InC., 6544 N. Sheridan, 
til, ADV, PG. 116 

EKCO ELECTRONICS LTD., EKCO WORKS, Southend- 
on-Sea, Essex, England. ADV. PG 103 

EL- TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 15 

Federated Metals Div., American Smelting & Refining 
Co., 120 Broadway, New York 5, N. Y 

General Ceramics & Steatite Corp., 250 Crows Mill 
Rd., Keasbey, N. J. 

International Pump & Machine 
Governor St., Newark 2, N. J 

Isotope Accessories Co., Box 5458, Philadelphia 43, 


1226-38 Flushing 
ADV. PG. 120 

84 Massachusetts Ave., 
ADV. PG. Inside Back 


2633 Santa Monica 


11139 E. 


Chicago 26, 


Works, 11-13 


Long Island 


Pa. 

Knapp Mills Inc., 23-15 Borden Ave., 
City 1, Y 

Lermac tnc., 

National Lead Co., 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 


5303 Adeline St., Oakland, Colif 

111 Broadway, New York 6, N. Y 
223 W 
Bock Cover 
Ferry Ave., 


Erie St., 
Nuclear Research - hapa 
Philadelphia 46, 
NUCLEONIC CO. ‘oF AMERICA, 
Brooklyn 31, N.Y. ADV. PG. 118 
R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Blvd ‘ 
Plava Del Rey, Calif. ADV. PG. 104 
Radiation Counter Labs., Inc., 5122 W. Grove St., 


Skokie, III. 

RADIATION INSTRUMENT DEVELOPMENT LAB, 
2337 W. 67th St., Chicago 34, Ill. ADV. PG. 10 

Radioactive Products, Inc., 443 W. Congress St., 
Detroit 26, Mich. 

RAY-PROOF CORP., 513 W. 54th St., 


ADV. PG. 8 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG. 86 

TRACERLAS, INC., 130 High St., Boston 10, Mass. 
ADV. PG. 23 

Western Radiation Lab., 
Angeles 7, Calif. 
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Chicago 10, Ill. ADV. PG 
2563 Grays 


497 Union St., 


New York, N. Y. 


1107 W. 24th St., Los 


BRIDGES—Conductivity 


Baldwin instrument Co., Lid., Brooklands Works, 
Dartford, Kent, England 

CAMBRIDGE INSTRUMENT co., INC., 3210 ee 
Central Terminal, New York 7, N. Y. ADV. PG. 
110 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, ti. 

Dynamic Electronics of New York, | 
haven Bivd., Forest Hills, N. Y. 

Electrodyne Co., Endicott St., Norwood, Mass. 

Gow-Mac instrument Co., 100 Kings Rd., Madison, 
N. J, 

Hellige, Inc. 3718 Northern Bivd., 
1, N.Y. 


c., 73-79 Wood- 


Long Island City 
Industrial Instruments, 
Cedar Grove, N. J. 
Laboratory Equipment Co., St. Joseph, Mich. 
Leeds & Northrup Co., Philadelphia 30, Pa. 
Marconi instruments Ltd., 23-25 Beaver St., 

York 4, N. Y. 

Measurement 
Canada 
Miller Corp., William, 
Pasadena 8, Calif. 
Rubicon Co., Ridge Ave. at 35th St., 


inc., 89 Commerce Rd., 
New 


Engineering Ltd., Arnprior, Ontario, 


325 WN. Halstead Ave., 

Philadelphia 
2, Pa 

Shallcross Mfg. Co., 10 Jackson Ave., Collingdale, 
Pa 

Thomas Co., Arthur H., 
Philadelphia 5, Pa. 


Woayne-Kerr Laboratories, Ltd., New Malden, Surrey, 
England 


BRIDGES—Electrical 


Ltd., 


W. Washington Squore, 


Baldwin Instrument Co., Brooklands Works, 
Dartford, Kent, England 

Barnes Development Co., 
Lansdowne, Pa. 

Brown Electro ee Corp., 4312 S. E. Stark, 
Portland 15, 

CAMBRIDGE INSTRUMENT co., INC., 
Central Terminal, New York 17, os '¥. 
110 

Central Scientific Co., 1700 Irving Park Rd., 
13, Wl 
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Measurement 
Canada 

Miller Corp., = 
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Measurement Engineering Ltd., 
Canada 

Muirhead & Co., Ltd., 

Radio City Products Co., Inc., 
York 1, N. Y. 

Rubicon Co., Ridge Ave. 
32, Pa 

so “ape Mfg. Co., 10 Jackson Ave., 


8060 Wheeler St., 
Cedar 


New 


Arnprior, Ontario, 
Beckenham, Kent, England 
152 W. 25th St., New 
at 35th St., Philadelphia 
Collingdale, 
Special Instruments Laboratory, Inc., 1003 Highland 
Ave., Knoxville, Tenn 
Sticht, Inc., Herman H., 
7, N. f. 
Trans-Sonics, Inc., 
Welch Scientific Co., W. M., 
Chicago 10, Ill. 
Western Sound & Electric Labs., 
St., Milwaukee 4, Wi 
Winslow Co., Inc., 


BRIQUETTING PRESS 


Fisher Scientific Co., 709 Forbes St., 
Pa. 


27 Park Place, New York 
Bedford Airport, Bedford, Mass. 
1515 Sedgwick St., 


Inc., 805 S. Fifth 
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Brook 


1166, 


Chicago 
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Sargent & Co., 
30, Ill 

Williams, Brown & Earle, 
Philadelphia 7, Pa. 

Yonkers eR Supply Co., 
Yonkers 2, , i 


BURNERS—Cross-Fire 


Americon Gas Furnace Co., 130 Spring St., 
beth, N. 
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Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, 

Fisher Scientific Co., 709 Forbes St., 
Pa 

Harshow Scientific Div. of Harshaw Chemical Co., 
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cago 47, Ill. 

Thomas Co., Arthur H., 
Philadelphia 5, Pa 

Williams, Brown & Earle, Inc 
Philadelphia 7, Pa 

Yonkers Laboratory Supply Co., 
Yonkers 2, N. Y. 
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St., Philadelphia, Pa. 


ay John C., 37-28 9th St., Long 


Pittsburgh 19, 


CABINETS 





Chi- 
cago 47, Ill. 
Sargent & Co., E. H., 4647 W. Foster Ave., Chicago 
i] 


Thomas Co., Arthur H., W. Washington Square, Phil- 
adelphia 5, Pa. 

Williams, Brown & Earle, Inc., 904-06 Chestnut St., 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 
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land 14, 

Parr Instrument Co., Moline, Ill. 

Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, ill. 

Sargent & Co., E. H., 
cago 30, Ill. 

Special Glass Products Co., 
York 1, N. Y. 

Thomas Co., Arthur H., 
Philadelphia 5, Pa. 

Welch Scientific Co., 
Chicago 10, ill. 

Williams, Brown & Earle, Inc., 904-06 Chestnut St., 
Philadelphia 7, Pa. 


CAMERAS—Recording 


Austin Co., Special | settee Div., 
New York 11, N. 
—— Instruments a. 350 Fifth Ave., New York 1, 


5655 Kings- 


4647 W. Foster Ave., Chi- 


10 W. 33rd St., New 


W. Washington Square, 


W. M., 1515 Sedgwick St., 


76 Ninth Ave., 


ma Bach, Los Angeles 
36, Calif. 

DuMont Labs. , Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J. 

Electro Medical Lab., South Woodstock 6, Vt. 

Fairchild Camera & Instrument Corp., Robbins Lane, 
Syosset, N. Y. 

Fish-Schurman Corp., 70 Portman Rd., New Rochelle, 
N. Y 


inc., 7377 Beverly Bivd., 


Franklin ny” “a Inc., 415 W. Pike St., Phila- 
deiphia 40, 
—- Bane Nivel Laboratory, Inc., Pleasantville, 
7. 
qumal Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 
Hycon Mfg. Co., 2961 E. Colorado St., 
Calif. 
Laboratory Equipment Co., St. Joseph, Mich. 
Maurer, inc., J. A., 37-01 31st St., Long Island City, 
Y 


Pasadena 8, 


N. Y. 

Miller Corp., William, 325 N. Halstead Ave., Pasa- 
dena 8, Calif. 

PSC Applied Research Ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 

Polaroid Corp., Cambridge 39, Mass. 

— bo , Inc., 705 Bronx River Rd., Bronxville 

SANBORN .. Mass. 
ADV 

Vectron, pe * 00 Main St., 

Williams, Brown & Earle, 
St., Philadelphia 7, Pa. 


CAMERAS—Television 


Berndt-Bach, Inc., 7377 Beverly Bivd., 
36, Calif. 

Cinema-Television Ltd., Worsley Bridge Rd., 
S. E. 26, England 

Davies Laboratories, 
Riverdale, Md. 

DuMont Labs., Inc., 
Clifton, N. J. 

Electric & Musical Industries Ltd., Hayes, 
England 

General Precision 

Y 


39 Osborn St., Cambridge, 
Waltham, Mass 
Inc., 904-06 Chestnut 


Los Angeles 
London, 


4705 Queensbury Rd., 


Inc., 


Allen B., 760 Bloomfield Ave., 


Middlesex, 


Laboratory, Inc., Pleasantville, 


International Research Associates, 2221 Warwick 
Ave., Santa Monica, Calif 

Marcon! Instruments Ltd., 23-25 Beaver St., 
York 4, if 

Marconi Wireless Telegraph Co., Ltd., 
St., New York 4, N. Y. 

= Victor Div., Engineering Products Dept., 

J 


New 
23-25 Beaver 
Camden, 


ime Tarzion, Inc., Rectifier Div., 415 N. College 
Ave., Bloomington, Ind 
Teletronics Laboratory, Inc., 


Kinkel St., Westbury, 


CAMERAS—X-RAY 


CENTRAL RESEARCH LABORATORIES, 
Wing, Minn. ADV. PG. 99 
— < eptned Corp., 70 Portman Rd., New Rochelle, 


INC., Red 


Pa BL Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Horizons, Inc., 2891 E. 79th St., Cleveland, Ohio 

JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 

North American Philips Co., Inc., 
Ave., Mt. Vernon, N. Y. 

Picker X-Ray Corp., 25 S. Broadway, 
N. Y 


750 S. Fulton 


White Plains, 


St. John X-Ray Laboratory, Califon, N. J 
X-Ray Department of General Electric 
Electric Ave., Milwaukee 1, Wis. 


CAPACITORS 

NOTE: Various types of capacitors are not 
indicated in this listing. Contact manu- 
facturer for specific type (s) desired. 


Co., 4855 


1953-1954 DIRECTORY of 


Acme Electronics, Inc., 300 N. Lake Ave., Pasadena 
4, Calif. 

Aerovox Corp., 740 Belleville Ave., New Bedford, 
Mass. 

Aircraft-Marine Products, 2100 Paxton St., 
Harrisburg, Pa. 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., 
Milwaukee 4, Wis. ADV. PG. & 

Asheville Schoonmaker a Co., 82 Worth 
St., New York 13, N. 

Astron Corp., 225 dy Ave., East Newark, N. J. 

sar a inc., 2118 E. 55th St., Cleveland 3, 


CAMBRIDGE THERMIONIC CORP., 445 Concord Ave., 
Cambridge 38, Mass. ADV. PG. 
Centralab Division of oR” ~ pgp 900 €E. 
Keefe Ave., Milwaukee 1, 

Condenser Products Co. - 7517. N. 
26, Ill 

Cornell-Dubilier Electric Corp., South Plainfield, N. J. 

Corning Glass Works, Coming, N 

Dumont-Airpiane & Marine instruments, inc., 15 Wil- 
liam St., New York, N. Y. 

Eltel-McCullough, inc., Son Bruno, Colif. 

Electro Motive Mfg. Corp., South Park & John St., 
Willimantic, Conn. 

Erie Resistor Corp., 644 W. 12th St., Erie, Pa. 

GENERAL ELECTRIC co., APPARATUS _— Div., 
Schenectady 5, N. Y. ADV. PGS. 

on Electric Co., Tube Dept., 


PB Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Glenco Corp., Metuchen, N. J. 

Gudeman Co., 340 W. Huron St., Chicago 10, Ill. 

Gulton Mfg. Corp., 212 Durham Ave., Metuchen, 
N. J. 

Hammarlund Mfg. 
York 1, Y. 

Hi-Q Division, Aerovox Corp., Seneca Ave., Olean, 
N. 

Industrial ged Corp., 3243 N. California Ave., 
Chicago 18, 

INTERNATIONAL, RESISTANCE CO., 40! 
St., Philadelphia 8, Pa. ADV. PG. 21 

Jefters Electronics Div., Speer Carbon Co., DuBois, 


Inc., 


Inc., 


Inc., 


Clark St., Chicago 


é ie tady 5, 


Co., 460 W. 34th St., New 


N. Brood 


a 

Jennings Radio Mfg. Corp., 970 Mclaughlin Ave., 
P. O. Box 1278, San Jose 12, Calif. 

Johnson Co., E. F., Waseca, Minn. 

Kellogg Switchboard & Supply Co., 79 W. Monroe, 


Chicago 3, | 
31 Gilbert St., 


Lapp insulator Co., LeRoy, 
N. Y 


Inc., 


Philadelphia 30, Pa. 
22-23 Milibonk, London, 


Leeds & Northrup Co., 

Leland instruments, Ltd., 
S. W. 1, England 

Magnavox Co., Components Div., 
ind. 

Mallory & Co., Inc., P. R., 3029 E. Washington St., 
Indianapolis 6, Ind. 

Millen Mfg. Co., James, 150 Exchange St., 
Mass 

Muirhead & Co., Ltd., 

National Co., Inc., 61 
Mass 

Plastic Capacitors, 
47, iil, 

Pyramid a Co., 
Bergen, N. 

Rockbar Corp., ts E. 37th St., New York 16, N. Y. 

Sanders Associates, Inc., Nashau, 5 

Sangamo Electric Co., Springfield, III. 

Sarkes Tarzion, Inc., Rectifier Div., 415 N. College 
Ave., Bloomington, Ind 

Sprague Electric Co., North Adams, 

Stackpole Carbon Co., St. Marys, Pa. 

Telectro Industries Corp., 35-16 37th St., 
land City 1, A 

Vacuum Tube ‘Products, 
side, Calif. 


CARBON— (Graphite) 


Acheson Colloids Co., Div 
Inc., 1630 Washington Ave., 
Hommel Co., O., 209-213 Fourth Ave., 


Fort Wayne 4, 


Malden, 


Beckenham, Kent, England 
Sherman St., Malden 48, 


Inc., 2511 W. Moffat St., Chicago 


1445 Hudson Bivd., North 


Mass. 
Long Is- 


506 S. Cleveland St., Ocean- 


of Acheson Industries, 

Port Huron, Mich. 

Pittsburgh, 
Pa 

JARRELL-ASH Co., 26 Farwell St., Newtonville, 

Mass. ADV. PG. 105 


CARBOYS—Glass 


Corning Glass Works, 

Fisher Scientific Co., 
Pa 

Yonkers Sere Supply Co., 70 Palisade Ave., 
Yonkers 2, Y. 


Corning, N 


709 Forbes St » Suincail 19, 


CARBOYS—Stoneware 


General Ceramics & Steatite Corp., 
d., Keasbey, N. J. 

Knight, Maurice A., 171 Kelly Ave., 

U. S. Stoneware Co., Akron, Ohio 

Yonkers \aboratory Supply Co., 
Yonkers 2, N. Y. 


250 Crows Mill 
Ohio 
70 Palisade Ave., 


Akron, 


CATHETOMETERS 


Eberbach Corp., Ann Arbor, Mich. 
Goertner Scientific Corp., 1237 Wrightwood Ave., 
Chicago, Ill. 
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NUCLEAR AND ALLIED PRODUCTS 


JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 

Pabst Engineering Equipment Co., 
sylvania Ave., Elizabeth, N. J. 

Welch Scientific Co., W. M., 1515 Sedgwick St., 
Chicago 10, til. 


Inc., 676 Penn- 


CEMENT—Acid Proof 


Acme Brick Co., P. O. Box 425, Fort Worth 1, 
Atlas Mineral Products Co., 131 Norman St., 


town, Pa 

Bakelite Co., of Union Carbide & Carbon 
Corp., 306 E. 42nd St., New York 17, N. Y. 

Carboline Co., 331 Thornton, St. Lovis 19, Mo. 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, tl 

Electro Chemical Supply & Engineering Co., 750 
Broad St., Emmaus, Pa. 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 

Linick Chemical Co., 59 E. Madison St., Chicago 3, 
it 

Nukem Products Corp., 
N. Y 

Pabst Engineering Equipment Co., Inc., 676 Pennsyl- 
vania Ave., Elizabeth, N. J. 


Texas 
Mertz- 


A Div. 


111 Colgate Ave., Buffalo 20, 


Permace! Tape Corp., Highway 25, New Brunswick, 
N. J 


Rubber & Plastics Compound Co., Inc., 30 Rocke- 
feller Plaza, New York 20, N. Y. 

Savereisen Cements Co., Savereisen Bidg., Pitts- 
burgh 15, Pa. 

U. S. Stoneware Co., Akron, Ohio 


Varniton Co., 416 N. Varney St., Burbank, Colif. 


CEMENT—Portland 


Pabst Engineering Equipment Co., 
sylvania Ave., Elizabeth, N. J 


Inc., 676 Penn- 


CENTRIFUGES 


Custom Scientific Instruments, Inc., P. O. Box 170, 
Arlington, N. J. 


CENTRIFUGES—Clinical 


+ 

Aloe Scientific Div., A. S$. Aloe Co., 
bury Bivd., St. Louis 12, Mo 

Central Scientific Co. , 1700 Irving Park Rd., Chicago 
13, 1 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 

Harshaw Scientific Div. of Harshaw ee Co., 
1945 E. 97th St., Cleveland 6, Ohi 

International Equipment Co., 1284 Soldiers Field 
Rd., Boston 35, Mass. 

Phi ilips- ag 2245 $ 
Louis, 

Precision ‘Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, Ill. 

Thomas Co., Arthur H., 
Philadelphia 5, Pa. 
Williams, Brown & Earle, Inc., 

Philadelphia 7, Pa 
Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


CENTRIFUGES—Hand Operated 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Lovis 12, Mo 

Centra! Scientific Co.,, 1700 Irving Park Rd., Chicago 
13, 1 

Harshow Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Pabst Engineering Equipment Co., Inc., 676 Pennsy! 

Elizabeth, N. J 

3737 W. Cortland St., Chi 


5655 Kings- 


Vanderventer Ave., St. 


W. Washington Square, 


904-06 Chestnut St., 


vania Ave., 
Precision Scientific Co., 
cago 47, Ill. 
Thomas Co., Arthur H., W. Washington Square, Phil- 
adelphia 5, Pa 
Williams, Brown & Earle, Inc 
Philadelphia 7, Pa 
Yonkers Laboratory Supply Co., 
Yonkers« ? N y 


CENTRIFUGES—Micro 


Aloe Scientific Div., A. S. Aloe Co., 
Bivd., St. Louis 12, Mo. 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, WW 

Fisher Scientific Co., 
Pa 

International Equipment Co., 1284 Soldiers Field Rd., 
Boston 35, Mass 

Pabst Engineering Equipment Co., 
sylvania Ave., Elizabeth, N. J. 

Phillips-Drucker, 2245 €E. 
Lovis, Mo 

Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, III. 

Sargent & Co., 
30, 1 


, 904-06 Chestnut St., 


70 Polisade Ave., 


5655 Kingsbury 


709 Forbes St., Pittsburgh 19, 


Inc., 676 Penn- 


Vonderventer Ave., St 


E. H., 4647 W. Foster Ave., Chicago 


Thomes Co., Arthur H., W. Washington Saquore, 
Philadelphia 5, 

Yonkers Laboratory Supply 
Yonkers 2, N. Y. 


Co., 70 Palisade Ave., 


CHAMBERS 





CENTRIFUGES—Ultra 


Aloe Scientific Div., A. .. eens Co., 
bury Bivd., St. Lovis 12, 

Central Scientific Co., 1700 | eects Park Rd., Chicogo 
13, WW 

Fisher Scientific Co., 709 Forbes St., 
Pa. 

Maliory & Co., inc., P. R., 
St., Indianapolis 6, Ind. 

Michel Mfg. Co., 227 N. Water St., 
Wis. 

Pabst Engineering Equipment Co., 
sylvania Ave., Elizabeth, N. 
Phillips-Drucker, 2245 S. Vanderventer 

Lovis, Mo. 
Specialized Instruments Corp., Belmont, Calif. 
Thomas Co., Arthur H., W. Washington Square, 
Philadelphia 5, Pa. 


CERAMICS 


Advanced ae Products 
Stamford, Con 

AMERICAN LAVA CorP., 
ADV. PG. 73 

Brush Beryllium Co., 
3, Ohio 

Brush ae Co., 
14, 

Coatvaleb Division of Globe Union, 
Ave., Milwaukee 1, Wis. 
Crowley & Co., Inc., Henry L., 1 Central Ave., 

Orange, N. J 
Du-Co Ceramics Co., Box 587, Butler 8, Pa. 
Electro Chemical Supply & Engineering Co., 
Broad St., Emmaus, Pa. 
Electronic Mechanics, Inc., 101 
ton, N. J. 
—_ Schurman Corp., 70 Portman Rd., New Rochelle, 


5655 Kings- 


Pittsburgh 19, 
3029 E. Washington 
Milwaukee 2, 


inc., 676 Penn- 


Ave., St. 


inc., 22 Liberty St., 


Chattanooga 5, Tenn. 


4301 Perkins Ave., Cleveland 


3405 Perkins Ave., Cleveland 


Inc., 900 E. Keefe 
West 


750 


Clifton Bivd., Clif- 


canine Porcelain Co., Trenton 9, N. 

General ee & Steatite Corp., 250 Hie Mill 
Rd., Keasbey, J. 

Glenco Corp., ee N. J. 

Gulton Mfg. Corp., 212 Durham Ave., Metuchen, 
N. J. 

Hommel Co., O., 209-213 Fourth Ave., Pittsburgh, 


‘a. 
Isolantite Mfg. Corp., Stirling, N. J. 
Kearfott Co., Inc., 1150 McBride Ave., Little Falls, 


N. J 
Kirchberger & Co., Inc., M., 82-92 W. Forest Ave., 
Englewood, N. J 
Knight, Maurice A., 
Kraftile Co., Niles, Calif. 
Louthan Mfg. Co., East Liverpool, Ohio 
MYCALEX CORP. OF AMERICA, Clifton Bivd., 
ton, N. J. ADV. PG. 106 
Saxonburg Ceramics, Saxonburg, Pa. 
Scientific Electronic Labs., Inc., 866 Bergen St., 
Newark 8, N. } 
Star Porcelain Co., 
N. J 


“171 Kelly Ave., Akron, Ohio 


Clif- 


61 Muirhead Ave., Trenton 9, 
Latrobe, Pa. 


Stupakoff Ceramic & Mfg. Co., 
16 Hudson St., 


United Mineral & Chemical Corp., 
New York 13, N. Y. 

U. S. Stoneware Co., Akron, Ohio 

Western Gold & Platinum Works, 
San Francisco, Calif 

Wheaton Co., T. C., Millville, N. J. 


CHAMBERS—Fission Pulse 


DETECTOLAB, INC., 6544 N. Sheridan, 
WW ADV. PG. 116 

RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, Ill. ADV. PG. 10 


CHAMBERS—lonization 


ANTON ELECTRONIC a. INC., 
Ave., Brooklyn 37, N. AD 

ATOMIC INSTRUMENT co, 84 Massachusetts Ave., 
Cambridge 39, Mass ADV. PG. Inside Back Cover 

Baldwin Instrument i, Ltd., Brooklands Works, 
Dartford, Kent, Englan 

BECKMAN INSTRUMENTS, INC., 820 wy St., 
South Pasadena 183, Calif. ADV. PG. 113 

Burndept Ltd., West St., Erith, Kent, United Kingdom 

CHATHAM ELECTRONICS CORP., ‘475 Washington 
St., Newark 2, N. J. ADV. PG. 100 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
tt. ADV. PG. 116 

=, ELECTRONICS LTD., EKCO WORKS, Southend- 

a, Essex, England ADV. PG. 103 

EL- “TRONICS, os 5th & Noble Sts., Philadelphia 
23. Pa. PG. 15 

GENERAL electaic co., ag es Div., 
Schenectady 5, N. Y. “ADV. PGS 

General Electric Co., Tube Dept., 
N.Y 


589 Bryont St., 


Chicago 26, 


1226-38 Flushing 
PG. 120 


+ 5, 

Jordan Electronic Mfg. Co., Inc, Union Bidg., 119 
E. Union St., Pasadena 1, Calif. 

Londsverk Electrometer Co., 550-552 W. Garfield 
Ave., Glendale 4, Colif 

Lindgren & Associotes, Erik A., 
wood Ave., Chicago 40, Il! 

Nuclear .- “4. ~¥ Laboratory, P. O. Box 7034, 
Konsas City 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 W 
Erie St., Chicago 10, Ill. ADV. PG. Back Cover 


4515 N_ Ravens- 
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Nuclear Measurements Corp., 2460 N. Arlington Ave., 
indianapolis 18, Ind. 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 

a a Labs., Inc., 5122 W. Grove St., 


Skok 

RADIATION ‘INSTRUMENT DEVELOPMENT a3 2337 
W. 67th St., Chicago 36, Ill. ADV. PG 

Radioactive Products, 443 W. Fala St., 
Detroit 26, Mich. 

Radioisotope Application Co., 1834 University Ave., 
Berkeley 3, Calif. 

Resde!l Engineering, los An- 
geles 39, Calif. 

Scientific Service, inc., 3110 Aneline St., Oaklend, 
Calif. 

— Instruments ~~ aaunaad inc., 1003 Highland 

Ave., Knoxville, Ten 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG. 

a Operations, inc., 6 Schouler Court, Arling- 


n 74, 
TRACERLAB, 130 High St., 
ADV. PG. 


inc., 


2351 Riverside Drive, 


“inc., Boston 10, Mass. 
Twentieth ies Electronics, Ltd., Dunbor Works, 
Dunbar St., West Norwood, London, S$. E. 27, 


England 
VICTOREEN INSTRUMENT CO., 3800 Perkins Ave., 
Cleveland 14, Ohio. ADV. PG. 20 
Western Radiation Lab., 1107 W 
Angeles 7, Calif. 
COD COUNTER ao oy! Mae 
Vv. 


24th St., Los 
5491 Black- 
stone, Chicago 15, Ill. 90 


CHAMBERS—lonization, High Pres- 
sure 


ANTON ELECTRONIC LABS., INC., 1226-38 Flush- 
ing Ave., Brooklyn 37, N. Y. ADV. PG. 120 
Baidwin Instrument Co., Ltd., Brooklands Works, 
Dartford, Kent, England 

CHATHAM en a CORP., 475 Washington St., 
Newark N. J. ADV. PG. 100 

DETECTOLAS, a. 6544 WN. Sheridan, 
iit. ADV. PG. 116 

—_ ELECTRONICS LTD., EKCO WORKS, Southend- 

Essex, England. ADV. PG. 103 

el- ‘TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG, 

General Electric Co., 

Y. 


Chicago 26, 


1 

Tube Dept., Schenectady 5, 
, Union Bidg., 119 

Calif 

5122 W. Grove St., 


leodan Electronic Mfg. Co., 
E. Union St., Pasadena 1, 

Radiation Counter Labs., Inc., 
Skokie, Ill. 

Radioactive Products 
Detroit 26, Mich 

woeece. ASSOCIATES, 
Ave., Burbank, Calif. 

TRACERLAB, INC., 130 High St., 
ADV. 23 


CHAMBERS—lonization, High Temp- 
erature 


ANTON ELECTRONIC LABS., INC., 1226 -° Flushing 
Ave., Brooklyn 37, N. Y. ADV. PG. 12 

DETECTOLAB, INC., 6544 N. Sheridan, Eoteaee 26, 
itt. ADV. PG. 116 

EL-TRONICS, INC., 
23, Po. ADV. PG. 

Jordan Electronic Mfg. Co., Inc., 
E. Union St., Pasadena 1, Calif 

Radiation Counter Labs., Inc , 5122 W. Grove St., 
Skokie, III. 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG. 86 


CHAMBERS—lonization, Neutron 
Sensitive 


ANTON ELECTRONIC LABS., 
ing Ave., Brooklyn 37, N. Y 

DETECTOLAB, INC., 6544 N. Sheridon, 
I. ADV. PG. 116 

— ELECTRONICS LTD., EKCO WORKS, Southend. 

a, Essex, Engiond. ADV. PG. 103 

EL- STRONICS, INC. , 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 1 

Landsverk Electrometer Co., 
Ave., Glendale 4, Calif. 

Lindgren & Associotes, Erik A., 4515 N 
ve., Chicago 40, . 

Nuclear wpeeitpeent Laboratory, 
Kansas City, Mo 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 W 
Erie St., Chicago 10, Ill. ADV. PG. Back Cover 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Ray, Calif. ADV. PG. 10. 

Radiation Counter Lobs., Inc., 5122 W. Grove St., 
Skokie, til 

RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, Ill. ADV. PG. 10 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbonk, Calif. ADV. PG. 86 

TPACERLAB, INC., 120 High St., Boston 10, Mass. 
ADV. PG. 23 

Twentieth Century Electronics tfd., Dunbor Works, 
Dunbor St., West Norwood, London, §. E. 27, 
Frnaland 

WOOD COUNTER LABORATORY, N., 549! 
stone, Chicago 15, Ill ADV. PG. 90 


Iinc., 443 W. Congress St., 


INC., 140 W. Providencia 


ADV. PG. 86 
Boston 10, Mass. 


5th & Noble Sts., Philadelphia 


Union Bidg., 119 


INC., 1226-38 Flush- 
ADV. PG. 120 
Chicago 26, 


550-552 W. Garfield 
Ravenswood 


P. ©. Box 7034, 


Black. 


D-13 





CHAMBERS 





CHAMBERS—lonization, Propor- 
tional 


ANTON ELECTRONIC LABS., INC., 1226-38 Flush- 
ing Ave., Brooklyn 37, N. Y. ADV. PG. 120 
DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
it. ADV. . 116 

EKCO ELECTRONICS LTD., EKCO bog Southend- 

on-Sea, Essex, Englond. ADV. PG. 10 

EL-TRONICS, INC., 5th & Noble Sts., 
23, Pa. ADV. PG. 15 

Lindgren & Associates, Erik A., 4515 N. Ravenswood 
Ave., Chicago 40, Ill. 

North American Philips Co., Inc., 
Ave., Mt. Vernon, N. Y. 

Nucleor regent Laboratory, P. O. Box 7034, 
Kansas City, Mo. 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 
W. Erie St., Chicago 10, Ill. ADV. PG. Back 
Cover 


oe 


Palladeiehio 


750 S. Fulton 


Measurements Corp., 2460 N. Arlington 
Ave., Indianapolis 18, Ind. 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADY. PG. 104 

— ome labs., Inc., 5122 W. Grove St., 
Skok 

RADIATION. ‘INSTRUMENT a ses 2337 
W. 67th St., Chicago 36, Ili. ADY. . 10 

Resdel Engineering, 2351 Riverside Gries, los An- 
geles 39, Calif. 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG. 86 

TRACERLAB, INC., 130 High St., Boston 10, Mass. 
ADV. PG. 23 

Twentieth Century Electronics Lid., Dunbar Works, 
Dunbor St., West Norwood, London, S. E. 27, 


England 
VICTOREEN INSTRUMENT CO., 
Cleveland 14, Ohio. ADV. PG. 20 
WOOD COUNTER LABORATORY, N., 
stone, Chicago 15, Ill. ADV. PG. 90 


3800 Perkins Ave., 


5491 Black- 


CHAMBERS—Test 


American Instrument Co., Inc., 8030 Georgia Ave., 
Silver Spring, Md. 

Anetsberger Bros., Northbrook, III. 

Boker Co., Inc., The, Maplewood, Maine 

Bowser Technical Refrigeration Div., Bowser 
Terryville, Conn. 

Bristol Engineering Corp., Lincoln Ave. & Pond St., 
Bristol! 1, Pa. 

Conrad Industrial Coolers, 53 W. 4th St., 


Inc., 


Holland, 


735 Ridge Rd., W., 


Mich. 
Consolidated Vocuum Corp., 
Rochester 3, N. Y 
Electronic 
Maple Ave., 
High Vacuum Equipment Corp., 


Measurements Co., Inc., Lewis St. & 

Eatontown, N. J. 

349 Lincoln St., 
Hingham, Mass. 

landsverk Electrometer Co., 
Ave., Glendale 4, Calif. 

Lindgren & Associates, Erik A., 
wood Ave., Chicago 40, II! 

Merritt & a? Inc., 33-66 12th St., 
City 6, N. 

Murphy & ‘aon, Inc., 
cago 5, Ill 

Northern-Zaleski, Ltd.,-Pratt Oval, 

Orthon Corp., 198 Albion Ave., 

Refrigeration Systems, Inc., Hudson Bay Diy., 
Washington Bivd., Chicago 6, II! 

Resdel Engineering, 2351 Riverside Drive, 
geles 39, Colif. 

Rowe Industries, 1702 Wayne St., Toledo 9, Ohio 

STANDARD CABINET CO., 52 Washington Ave., 
Carlstadt, N. J. ADV. PG. 112 

STOKES MACHINE CO., F. J., Olney P. O., 
delphia 20, Pa. ADV. PG. 7 

Sun Electric Corp., 6323 Avondale Ave., 
Ww 

Telectro Industries Corp., 
land City 1, 

Tenney Engineering ‘Inc., 
N. J. 


550-552 W. Garfield 


4515 WN. Ravens- 


Long Island 
1322 S. Michigan Ave., Chi- 


Glen Cove, N. Y 
Paterson 2, N. J 
646 W 


Los An- 


Phila- 
Chicago 31, 


35-16 37th St., Long Is- 


26 Avenue B, Newark 5, 


CHARGERS—Battery 


American Television & Radio Co., 300 E. Fourth St., 
St. Paul 1, Minn. 
Bogue Electric Mfg. Co., 52 lowa Ave., 


N. J. 

Corneli-Dubilier Electric Corp., South Ploinfleld, N. J. 

Electronic instrument Co., Inc., 276 Newport St., 
Brooklyn 12, N. Y. 

Fanstee! Metallurgical Corp., North Chicago, Ill. 

Federal Telephone & Radio Co., A Div. of Interna- 
tional Telephone & Telegraph Corp., 100 Kingsland 
Rd., Clifton, N. J. 

Fisher Scientific Co., 709 Forbes St., 


Po. 

GENERAL ELECTRIC CO., gg ae DivV., 
Schenectady 5, N. Y. ADV. PGS. 

KEPCO - 131-38 Sanford Ave., 
ADV. PG. 

lee Electric 4 Mfg. Co., 2806 Clearwater St., Los 
Angeles 39, Calif. 

Mallory & Co., Inc., P. &., 3029 E. Washington St., 
Indianapolis 6, Ind. 

Measurement Engineering Ltd., 
Canada 


D-14 


Paterson 3, 


Pittsburgh 19, 


“vicsbine, N. Y. 


Arnprior, Ontario, 


Peschel Electronics, inc., 13 Garden St., New 
Rochelle, N. Y. 

RAPID ELECTRIC CO., 2881 
York, N. Y. ADV. PG. 109 

Raytheon Mfg. Corp., Equipment Sales Div., Wal- 
tham 54, Mass. 

Raytheon Mfg. Co., 
Mass. 

Telectro a \ , 35-16 37th St., 
land City 1, 

Ther Electric & hexblee Works, 15 S. 
Chicago 6, Ill. 

Vickers Electric Division, 
St., St. Lowis, Mo. 

Welch Scientific Co., 
Chicago 10, Ill. 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, 


CHARGERS—Dosimeter 


Baldwin instrument Co., Ltd., 
Dartford, Kent, England 
Beckman, inc., Arnold O., 
Pasadena, Calif. 
BENDIX AVIATION CORP., CINCINNATI! DiV., 203 
W. Third St., Cincinnati 2, Ohio. ADV. PG. 97 
CAMBRIDGE INSTRUMENT CO., INC., 3210 Grand 
— Terminal, New York 17, N. ¥. ADV 


11 
CHATHAM ee CORP., 475 Washington 
St., Newark 2, N. J. ADV. PG. 100 


Middletown Rd., New 
Power Tube Div., Waltham 54, 
Long Is- 
Jefferson St., 
Vickers, Inc., 1815 Locust 


W. M., 1515 Sedgwick St., 


Brooklands Works, 


1020 Mission St., South 


1953-1954 DIRECTORY of 


Aloe Scientific Div., A. S. 
bury Bivd., St. Louis 12, 

American Cyanomid Co., 58. Rockefeller Piaza, New 
York 20, N. Y 

Boker Chemical Co., J. T., Phillipsburg, N. J. 

BERSWORTH CHEMICAL CO., Framingham, 
ADV. PG. 110 

Carbide & Carbon Chemicals Co., Div. 
& Carbon Corp., 30 E. 42nd St., 
N. Y. 

Distillation Products Industries, 
man Kodak Co., Rochester 3, 

Dow Chemical Co., Midland, Leics. 

du Pont de Nemours & Co., Inc., E. 
ton 98, Del. 

— Scientific Co., 709 Forbes St., 


Pa Co., 5655 Kings- 


Mass. 


Union Carbide 
New York 17, 


- + ‘rr of East- 


1., Wilming- 
Pittsburgh 19, 


Senanel Biochemicals Inc., Laboratory Park, Chagrin 
Falls, Ohio 

General Electric Co., 
Pittsfield, Mass. 

General Mills, inc., Chemical Div., 400 Second Ave., 
S., Minneapolis 1, Minn. 

Glyco Products Co., inc., 26 Court St., 
N.Y 


Chemical Div., 1 Plastics Ave., 


Brooklyn 2, 


Harshaw Scientific Div. of Harshaw Gaston Co., 
1945 E. 97th St., Cleveland 6, Oh 

Hommel Co., O., 209- 213 Fourth » =e Pittsburgh, 
Pa 

Irvington Varnish & Insulator Div. of Minnesota Min- 
ing Pi Mfg. Co., 10 Argyle Terrace, Irvington, 


ISOTOPE SPECIALTIES CO., 3816 San Fernando Rd., 
Glendale, Calif. ADV. PG. 118 





EL-TRONICS, INC., Sth & Noble Sts., Philadelphi 
23, Pa. ADV. PG 15 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Landsverk Electrometer Co., 550-552 W. Garfield 
Ave., Glendale 4, Calif 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 
W. Erie St., Chicago 10, Ill, ADV. PG 
Cover 

Marconi 
York 4, 

Patterson, Moos & Co., Inc., 
pressway, Jamaica 18, N. Y¥ 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playo Del Rey, Calif. ADV. PG. 104 

TRACERLAB, INC., 130 High St., Boston 
ADV. PG. 23 

VICTOREEN INSTRUMENT CO., 3800 Perkins Ave., 
Cleveland 14, Ohio. ADV. PG. 20 


223 
Back 


Instruments Lid., 23-25 Beaver St., New 
Y 


90-28 VanWyck Ex 
10, Mass. 


CHELATING AGENTS 


BERSWORTH CHEMICAL CO., 
ADV. PG, 110 


Framingham, Mass. 


CHEMICALS—Inorganic 


“Allied Circuit ee Co., 135 W. 41st St., 
York 36, N. 

Aloe Scientific Div, A. B Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, 

American ene ton ° °38 Rockefeller Plaza, New 
York 20, Y. 

Baker Chernin Co., J. T., Phillipsburg, N. J. 

Dow Chemical Co., ‘Midland, Mich 

*du Pont de Nemours & Co., Inc., E. 
98, Del. 

Fisher Scientific Co., 
Pa 

Harshaw Scientific Div. of Harshow Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Homme! Co., O., 209 213 Fourth Ave., Pittsburgh, 
Pa 

Irvington Varnish & Insulator Div. of Minnesota Min- 
ing By Mfg. Co., 10 Argyle Terrace, Irvington, 


IsoTore SPECIALTIES gl nt A Fernando Rd., 
Glendale, Calif. ADV 

Jasonals Chemical Corp., = Tees. iyvtle Ave., 
lyn 6, N.Y, 

Linick Chemical Co., 59 E. Madison St., 


New 


, Wilmington 


709 Forbes St., Pittsburgh 19, 


Brook- 
Chicago 


3, 

ore Chemical Works, 

, St. Louis 7, Mo. 

nadeene Chemical Corp., 
timore 3, Md. 

Merck & Co., Inc., Rahway 

NUCLEAR INSTRUMENT 2 CHEMICAL CORP., 223 
W. Erie St., Chicago 10, Ill. ADV. PG. Back 
Cover 

Nuclear Research Corp., 
Philadelphia 46, Pa., 

Pabst Engineering Equipment Co., 
sylvania Ave., Elizabeth, N. J. 

Sylvania Electric Products, Inc., 
New York 19, Y 

TECHNICAL ASSOCIATES, INC., ve ‘ Providencia 
Ave., Burbank, Calif. ADV. PG. 

TRACERLAB, INC., 130 High St., 
ADV. PG. 

Yonkers ekiethine Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


Second & Mallinckrodt 
Mathieson Bidg., Bal- 


2563 Grays Ferry Ave., 
Inc., 676 Penn- 


1740 Broadway, 


eso 10, Mass. 


CHEMICALS—Organic 


Allied Chemical & Dye re 
61 Broadway, New York 6, 

Allied age Products Co., 
York 36, N. Y. 


iter Process Div., 


135" W. 41st St., New 


Jasonals Chemical Corp., 1085 Myrtle Ave., Brook- 
lyn 6, N.Y 

Kessler Chemical Co., Inc., 
Ave., Philadelphia 35, Pa. 

Mallinckrodt Chemical Works, 
Sts., St. Lovis 7, Mo. 

Mathieson Chemical Corp., 
timore 3, Md 

Merck & Co., inc., Rahwa 

NUCLEAR INSTRUMENT 4 ‘CHEMICAL corP., 223 
W. Erie St., Chicago 10, Ill, ADV. PG. Back 
Cover 

Nuclear Research Corp., 
Philadelphia 46, Pa. 

Pabst Engineering Equipment Co., 
sylvania Ave., Elizabeth, N. J. 

PILOT CHEMICALS INC., 47 Felton St., 
Mass. ADV. PG. 106 

Reilly Tar & Chemical Corp., 1615 Merchants Bank 
Bidg., 11 S. Meridan St., Indianapolis, Ind. 

ey 9 ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG 

TRACERLAB, INC., 130 High St., 
ADV. PG. 23 

Yonkers nee Supply Co., 70 Palisade Ave., 
Yonkers 2, Y. 


CHOKES—Filter 


Airdesign, Inc., 241 Fairfield Ave., Upper Darby, Pa. 

CENTRAL TRANSFORMER CO., 910 W. Jackson Bivd., 
Chicago 7, Ill. ADV. PG. 116 

CHICAGO STANDARD TRANSFORMER CORP., Addison 
& Elston, Chicago 18, Ill. ADV. PG. 88 

Federal Telephone & Radio Co., A Div. of Interna- 
tional Telephone & Telegraph Corp., 100 Kingsland 
d., Clifton, N. J. 

Ferranti Electric, Inc., 
York 20, N. Y. 

Freed Transformer Co., 
Brooklyn 27, N. Y. 

GENERAL ELECTRIC CO., APPARATUS SALES DiV., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Gramer Transformer Corp., 2734 Pulaski Rd., Chicago 
39, tl. 

Highland Engineering Co., Main St. 
Westbury, N. Y. 

Kenyon Transformer Co., 
York 59, N. Y. 
Ortho Filter Corp., 

N. J 


State Rd. & Cottman 
Second & Mallinckrodt 


Mathieson Bidg., Bal- 


2563 Grays Ferry Ave., 


Inc., 676 Penn- 


Waltham 54, 


. 86 
Boston 10, Moss. 


30 Rockefeller Plaza, New 


Inc., 1736 Weirfield St., 


& Urban Ave., 
Inc., 840 Barry St., New 
198 Albion Ave., Paterson 2, 


Harrison, N. J. 
New York 13, 


RCA Victor Div. of RCA, Tube Dept., 
United Transformer Co., 150 Varick St., 
Y 


Vari-L Co., Inc., P. O. Box 1433, Stamford, Conn. 


CHRONOGRAPHS 


Associated Research, Inc., 3788 Belmont, Chicago, 
WW 

Austin Co., Special 
New York 11, N. Y. 

Bulova Watch .. aoe Crystal Div., 
Ave., New York 20, 

CAMBRIDGE INSTRUMENT. co., INC., 
Central Terminal, New York 17, N. ¥. 
110 

Cinema-Television Ltd., 
S. E. 26, England 

Colloid Equipment Co., Inc., 19 Murray St., 


Devices Div., 76 Ninth Ave., 


630 Fifth 


3210 Grand 
ADV. PG. 


Worsley Bridge Rd., London 


New York 


; Y 
Electrodyne Co., Endicott St., Norwood, Mass. 
Electto Medical Lab., South Woodstock 6, Vt. 
EL-TRONICS, INC., ‘5th & Noble Sts. , Philadelphia 

23, Pa ADV. PG 15 
Goertner Scientific Corp., 

Chicago, Ill 
Measurement 

Canada 


1237 Wrightwood Ave., 


Engineering Ltd., Armprior, Ontario, 
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NUCLEAR AND ALLIED PRODUCTS 


Potter Instrument Co., 115 Cutter Mill Rd., Great 
Neck, N 
Telectro Industries Corp., 35-16 37th St., 
» % Ve 


City 1 


Long Island 


CHRONOSCOPES 


American Chronoscope Corp., 316 W. First St., Mt 
Vernon, N. Y. 

Associated Research, Inc., 3788 W. Belmont, Chicago, 
TT 

Bulova Watch Co., ce Crystal Div., 630 Fifth 
Ave., New York 20, Y. 

Cinema-Television Ltd., Wesley Bridge Rd., 
S. E. 26, England 

Standard Electric Time Co., 89 Logan St., 
field, Mass. 

Sticht Co., Inc., 27 Park Place, New 
York 7, N.Y 

Telectro Industries Corp., 35-16 37th St., 
City 1, N. Y. 


London, 
Spring- 
Herman H., 


Long Island 


CLAMPS 


Aloe Scientific Div., A. S. 
Bivd., St. Lovis 12, Mo 

Breeze Corps., inc., 41 S. Sixth St., Newark 7, N. J. 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, 1 

Chandler & Stedman, 
Mass 

Consolidated Siphon -reantied Co., 
St., New York, N 

Fisher Scientific Co., 709 Forbes St., 
Po 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

Gaertner Scientific Corp., 
Chicago, Ill 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Jasonals rca ‘Corp. , 1085 Myrtle Ave., Brooklyn 
6, N. 


Aloe Co., 5655 Kingsbury 


398 Newton St., Waltham 54, 


inc., 24 Wooster 


Pittsburgh 19, 


1237 Wrightwood Ave., 


Kellogg a & Supply Co., 79 W. Monroe, 
Chicago 3, Ill. 
National Co., Inc., 61 Sherman St., 
Precision Scientific Co., 3737 W. Cortland St., 
cago 47, Ill. 
Sargent & Co., 
30, til 
Welch Scientific Co., 
Chicago 10, Ill, 
Wiring Device Dept., 
St., Providence, R. 
Yonkers <a EM : Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


Malden 48, Mass. 
Chi- 


E. H., 4647 W. Foster Ave., Chicago 


W. M., 1515 Sedgwick St., 


ouneye Electric Co., 66 Bissell 


CLEANERS—Bottle 


Allied Chemical & Dye Corp., “ew Process Div., 
61 Broadway, New York 6, 

Consolidated —— invoty Co. - y AT 24 Wooster 
St., New York, 

Fisher Scientific “oa ind 09 Forbes St., Pittsburgh 19, 
Pa 

Linick Chemical Co., 59 E. Madison St., Chicago 
3, Hl. 

Philadeiphio Quartz Co., 1146 Public Ledger Bidg., 
Philadelphia 6, Pa. 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonders 2, ¥. 


CLEANERS—Vacuum 


Brever Electric Mfg. Co., 5100 N. Ravenswood Ave., 
Chicago 40, Ill. 


CLEANING REAGENTS 


Atomlab, Inc., 489 Fifth Ave., New York 17, N. Y. 

du Pont de Nemours & Co., Inc., E. |., Wilmington 

* 98, Del 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa 

Linick Chemical Co., 59 E. Madison St., 
itl 

Passaic Analytical 
Passaic N 

RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, Ill. ADV. PG. 10 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


Chicago 3, 


Labs., Inc., 228 Aycrigg Ave., 


CLOTH—Acid & Alkali Resisting 


Irvington Varnish & Insulator Div. of Minnesota 
Mining & Mfg. Co., 10 Argyle Terrace, Irvington, 
~~. & 

Mine Safety Appliances a Braddock, Thomas & 
Meade Sts., Pittsburgh 8, 
Owens-Corning Fiberglas bag 

York 22, N. Y. 


16 E. 56th St., New 


CLOTHING—Protective 


Amefican Optical Co., 28 Mechanic St., 
Mass. 

American Oxygen Service Corp., 600 Essex St., Har- 
rison, J. 


Southbridge, 


COLORIMETERS 





BAR-RAY PRODUCTS, INC., 209 25th St., Brooklyn 


32, N. Y. ADV. oe 

Bullard Co., E. D., 275 Eighth St., 
3, Calif 

DETECTOLAB, a. 6544 N. Sheridan, Chicago 26, 
it. ADV. PG. 116 

a < * Laboratories, inc., 322 Bush St., 
N. 


Johns- Manville, 22 E. 40th St., New York, N. Y, 

Mine Safety Appliances Co., Braddock, Thomas & 
Meade Sts., Pittsburgh 8, Pa. 

Minor Rubber Co., 49 Ackerman St., 

Owens-Corning S eae Corp., 16 E. 56th St., 
York 22, N. 

U. S. Rubber & 
New York 20, N. 


COATINGS—Conductive 


of Acheson Industries, 
Port Huron, Mich. 
22 Liberty St., 


Sen Francisco 


Olean, 


Bloomfield, N. J. 
New 


= Avenue of the Americas, 


Acheson Colloids Co., Div. 
inc., 1630 Washington Ave., 

Advanced Vacuum Products inc., 
Stamford, Conn 

American Resinous Chemicals Corp., 103 Foster St., 
Peabody, Mass 

Buffalo Weaving & Belting Co., Buffalo 7, N. Y. 

Consolidated Vacuum Corp., 735 Ridge Rd., W., 
Rochester 3, N. Y 

Cooper Co., D. C., 1467 S. Michigan Ave., Chicago, 
i. 

du Pont de Nemours & Co., Inc., E. 1., Wilmington 
98, Del. 

Electro Chemical Supply & Engineering Co., 750 Broad 
St., Emmaus, Pa. 

Electro-Cootings, Inc., 1662 W. Fullerton Ave., Chi- 
cago 14, Iil. 

Emerson & Cuming Inc., 869 Washington St., Canton, 
Mass. 

Fish-Schurman Corp., 70 Portman Rd., New Rochelle, 


N. Y. 

FLUOROCARBON PRODUCTS, INC., DIV. OF U. S. 
GASKET CO., P. O. Box 93, Camden 1, N. J. 
ADV. PG. 119 

General Cement Co., 919 Taylor Ave., Rockford, III. 

High Vacuum Equipment Corp., 349 Lincoln St., 
Hingham, Mass. 

Interelectronics aaa , 2432 Grand Concourse, New 
York 58, 

Javex, P. }. Then 646, Redlands, Calif. 

Linick Chemical Co., 59 E. Madison St., 
Hi. 

Metz Refining Co., 369 Mulberry St., Newark 2, N. J. 

Micro-Circuits Co., New Buffalo, Mich. 

Nassau Research & em Associates, 
66 Main St., Mineola, 

OPTICAL FILM ENGINEERING co., 4 N. 6th 
St., Philadelphia 33, Pa. ADV. PG. 113 

Pierce & Stevens, Inc., 710 Ohio St., Buffalo 3, N. Y. 

Prufcoat Laboratories, Inc., 63 Main St., Cambridge, 


Chicago 3, 


Inc., 


Mass. 
Techron Co., 254-256 Friend St., Boston 14, Mass. 
Vorac Co., 147 Meadow Rd., Rutherford, N. J. 


COATINGS—Protective 


Amercoat Corp., 4809 Firestone Bivd., 
Colif. 

American Resinovs Chemicals Corp., 103 Foster St., 
Peabody, Mass. 

Arco Co., 7301 Bessemer Ave., Cleveland 27, Ohio 

Atlas Mineral Products Co., 131 Norman St., Mertz- 
town, Pa. 

Bokelite Co., A Div. of Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York 17, N. Y. 

Boker & Co., Inc., 113 Astor St., Newark 5, N. J. 

Biggs Co., Corl H., 11616 W. Pico Bivd., Los An- 
geles, Calif. 

Bishop Mfg. Corp., 10 Canfield Rd., Cedar Grove, 
N. J. 

Biwax Corp., 3445 Howard St., Skokie, Ill. 

Carboline Co., 331 Thornton, St. Louis 19, Mo. 

Consolidated Vacuum Corp., 735 Ridge Rd., W., 
Rochester 3, N. Y 

Cooper Co., D. C., 1467 S. Michigan Ave., Chicago, 
it. 


South Gate, 


du Pont de Nemours & Co., Inc., E. 1. Wilmington 
98, Del. 

Eagle-Picher Co., Cincinnati, Ohio 

Electro Chemical Supply & Engineering Co., 750 
Broad St., Emmaus, Pa. 

Electro-Coatings, Inc., 1662 W. Fullerton Ave., Chi- 
coga 14, Ill. 

Electro-Technical Products Div., Sun  nemena Corp., 
113 E. Centre St., Nutley 10, N. 

Electronic Mechanics, Inc., 101 then Bivd., Clifton, 
N. J. 

Fisher Scientific Co., 709 Forbes St., 
P 


r 
FLUOROCARBON PRODUCTS, INC., DiV. OF U. S. 
GASKET CO., P. O. Box 93, Camden 1, N. J. 
ADV. PG. 119 
General Cement Mfg. Co., 919 Taylor Ave., Rockford, 
We 
Glidden Co., 
hio 
Hamilton Kent Mfg. Co., 
Houghton Laboratories, 
N. Y. 
Inerto! Co., 
5 N 
Interelectronics Corp. , 2432°Grand Concourse, New 
York 5 » Ve 


Pittsburgh 19, 


11001 Madison Ave., Cleveland 2, 
Kent, Ohio 
Inc., 322 Bush St., Oleon, 


Inc., 480 Frelinghuysen Ave., Newark 
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Irvington Varnish & Insulator Div. of Minnesota 
Mining & Mfg. Co., 10 Argyle Terrace, Irvington, 
N.J 


Javex, P. O. Box 646, Redlands, Calif. 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 

Micro-Circuits Co., New Buffalo, Mich. 

Minnesota Mining & Mfg. Co., St. Paul 6, Minn 

Nukem Products Corp., 111 Colgate Ave., Buffolo 

, N.Y. 

Owens-Corning yee Corp., 16 E, 56th St., 
New York 22, Ve 

Philadelphia bed Co., 1146 Public Ledger Bidg., 
Philadelphia 6, Pa. 

Pierce & Stevens, inc., 710 Ohio St., Buffalo 3, N. Y. 

a + anetarnaes inc., 63 Main St., Cambridge 


nc SCIENTIFIC INSTRUMENT _ 4 Culver Bivd., 
Playa Del Rey, Calif. ADV 

Radioisotope Application Co., "1038 <a Ave., 
Berkeley 3, Calif. 

Reichhold Chemicals, Inc., New 
York 20, N. Y. 

Reilly Tar & Chemical Corp., 1615 Merchants Bonk 
Bidg., 11 S. Meridan St., Indianapolis, ind. 

Rubber & Plastics Compound = , inc., 30 Rocke- 
feller Plaza, New York 20, N. 

Scientific Service, inc., 3110 hectine St., 


630 Fifth Ave., 


Oakland, 


Calif. 
Shell Oil Co., 50 W. 50th St., New York, N. Y. 
Sphere Co., inc., The, P. O. Box 557, Short Hills, 


N. J. 

Union Bay State Chemical Co., Inc., 49! Main St., 
Cambridge 42, Mass. 

United Ch i ¥ Incorporated, 100 E. 42nd St., 
New York, 

U. S. ry ce, - ‘230 Avenue of the Americas, New 
York 20, 

U. S. UTA Akron, Ohio 

Varniton Co., 416 N. Varney St., Burbank, Colif. 

Vorac Co., 147 Meadow Rd., Rutherford, me 4, 

Zophar Mills, Inc., 112-130 26th St., Brooklyn 32, 
N. Y. , 





COATINGS—Strippable 


- Corp., 4809 Firestone Bivd., 

alif. 

American Resinous Chemicals Corp., 103 Foster St., 
Peabody, Mass. 

Atias Mineral Products Co., 131 Norman St., 
town, Pa. 

Carboline Co., 331 Thornton, St. Lovis 19, Mo. 

Consolidated Vacuum Corp., 735 Ridge Rd., W., 
Rochester 3, N. Y 

Olean, 


Houghton Laboratories, 
N. Y 
Insulator Div. of Minnesota 


10 Argyle Terrace, Irvington, 


Sovth Gote, 


Mertz- 


inc., 322 Bush St., 


Irvington Varnish & 
reg & Mfg. Co., 


NUCLEONIC CO. OF AMERICA, 497 Union St., 
fyn 31, N.Y. ADV. PG. 118 

Pierce & Stevens, Inc., 710 Ohio St., Buffalo 3, N. Y. 

— Laboratories, Inc., 63 Main St., Cambridge, 


ne SCIENTIFIC INSTRUMENT a8 307 Culver Bivd., 
Playa Del Roy, Colif. ADV. 104 

Radioisotope Application Co., 1038 University Ave., 
Berkeley 3, Calif. 

Rubber & Plastics Compound o. Inc., 30 Rocke- 
feller Plaza, New York 20, N. 

Scientific Service, inc., 3110 + a, 
Calif. 

United Chromium, 100 E. 42nd St., 
New York, N. Y. 

U. S. Stoneware Co., Akron, Ohio 

Varniton Co., 416 N. Varney St., Burbank, Calif. 

Vorac Co., 147 Meadow Rd., Rutherford, N 

Zophar Mills, Inc., 112-130 26th St., Brooklyn 32, 
N. Y. 


Oakland, 


Incorporated, 


COLLECTORS—Dust 


Boker Co., Inc., The, Maplewood, Maine 

Brever Electric Mfg. Co., 5100 N. Ravenswood Ave., 
Chicago 40, Ill. 

Day Co., 820 Third Ave., NE, pees 13, Minn. 

Eberbach Corp., Ann Arbor, M ich. 

Electrovent Fan r Mfg. Co., 812 W. Lake St., 

i. 

Emerson-Sack Warner Corp., 
South Boston 27, Mass. 

Pabst Engineering Equipment Co., Inc., 676 Penn. 
sylvania Ave., Elizabeth, N. J. 

en yy Machinery Co., 43 Chatham Rd., 


Chicago 
150 Dorchester Ave., 


Sum. 
N. 
Rc SciewTiFIC INSTRUMENT CO., A Culver Bivd., 


Playa Del Rey, Calif. ADV. PG. 
or 48 Co., E. H., 4647 W. Say Ave., Chieage 
Inc., 100 Lakewood 


130 High St., 


30, i. 
Scientific Glass Apparatus Co., 
Terrace, Bloomfield 


TRACERLAB, INC., Boston 10, Mass, 
ADV. PG. 23 
Westinghouse Electric Corp., P. O. Box 868, Pitts- 


burgh 30, Pa 


COLORIMETERS 


Aloe Scientific Div., A. S. Aloe Co., 
Bivd., St. Lovis 12, Mo. 

Bousch & Lomb eer Co., 
Rochester 2, N. 


5655 Kingsbury 


630 St. Paul $¢., 


D-15 





COLUMNS 





Central Scientific Co., 1700 Irving Pork Rd., Chicago 
ii. 


Colemon Instruments, Inc., 
ae Control Corp., 


Maywood, Iii. 
1573 E. Forest, Detroit 7, 


Flechor ‘6 Porter Co., 50 Warminster Rd., Hatboro, 


Pa, 
Fish- Schurmon Corp., 70 Portman Rd., New Rochelle, 


Fisher "dciontite Co., 709 Forbes St., Pittsburgh 19, 

Greiner Glassblowing Laboratory, 3604 E. Medford 
St., Los Angeles 63, Calif. 

Harshow Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Hellige, inc., 3718 Northern Bivd., Long Island City 
> ee Vi 

Ins Develop * Lobs., 

Ave., Needham Heights, Moss. 

JARRELL-ASH A. 1 26 Farwell St., 

ADV 105 


, 304 Hudson St. 


inc., 163 Highland 





Newtonville, Mass. 


Leitz, Inc., at Spring St., New 
York 13, . 

Macheth Corp., ‘Cocheton Turnpike, P. O. Box 950, 
Newburgh, N. 

Manufacturers Engineering & Equipment Corp., York 
& Mill Rds., Hatboro, Po. 

Phoenix Precision Instrument Co., 3803-05 North 
5th St., Philadelphia, Poa 

Photovolt Corp., 95 Madison Ave., New York 16, 
N 


».¥, 
Rascher & Betzold, Inc., 730 N. Franklin St., Chicago 


10, Wl. 
Rubicon Co., Ridge Ave. of 35th St., Philodelphia 


Chicago 


2, Pa. 
Sargent & Co., E. H., 4647 W. Foster Ave., 
10 


Thomas Co., Arthur H., 
Philadelphia 5, Pa. 

Welch Scientific Co., 
Chicago 10, Ill. 

Will Corp., Rochester 3, N. Y 

Williams, Brown & Earle, Inc 
Philadelphia 7, Pao. 

Yonkers Laborctory Supply Co., 
Yonkers 2, N. Y. 


COLUMNS—Absorption 


Bethlehem Stee! Co., Bethlehem, Po 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, Ii!. 

Fisher Scientific Co., 709 Forbes St., 
P 


‘a. 

Greiner Glassblowing Laboratory, 3604 £. Medford 
St., Los Angeles 63, Calif 

Kellogg Co., M. W., Chemical Mfg. Div., P. O. Box 
469, Jersey City 3, N. J 

Knapp Mills Inc., 23-15 Borden Ave., 
City 1, N. Y. 

leader tron Works, Inc., 2110 N. 
WH. 

Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N 

Scientific Glass Apparatus Co., Inc., 
Terrace, Bloomfield, N. J. 

Struthers-Wells Corp., Warren, Pa. 

U. S. Stoneware Co., Akron, Ohio 

Wakefield Industries, inc., 5108 Grove St., 
LL 


COLUMNS—Distilling, Fractionating, 
etc. 


American Copper & Brass Works, Inc 


W. Washington Square, 


W. M., 1515 Sedgwick St., 


, 904-06 Chestnut St., 


70 Palisade Ave., 


Pittsburgh 19, 


Long Island 


Jasper, Decatur, 


100 Lakewood 


Skokie, 


, Cincinnati 2, 
Ohio 

Babcock * Wilcox Co., 161 E. 42nd St., New York 
17, 

Bethlehem “Sree! Co., Bethlehem, Pa 

Brighton Copper Works, Inc., 820 State Ave., Cin- 
cinnati 4, Ohio 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
13, tL. 

Corning Glass Works, Corning, N.Y 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, III. 

Emerson-Sack Warner Corp., 
South Boston 27, Mass. 

weer Scientific Co., 709 Forbes St., 


150 Dorchester Ave., 
Pittsburgh 19, 
Fh: Schurman Corp., 70 Portman Rd., New Rochelle, 


Olace ) oe Laboratories, Belmont, Calif. 

Greiner Glassblowing Laboratory, 3604 E. Medford 
St., Los Angeles 63, Calif. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Jasonals  ceagnat Corp., 1085 Myrtle Ave., Brooklyn 

_ N. 

Kelle 9 B5: M. W., — Mfg. Div., P. O. Box 
469, Jersey City 3, J. 

Knapp. Mills Inc., is. 15 Borden Ave., 
City 1, N. Y. 

Knight, Mourice A., 171 Kelly Ave., 

leader Iron Works, Inc., 2110 N. Jasper, 
wm, 

Pabst Engineering Equipment pe 676 Penn- 
sylvonia Ave., yee N. 

Sargent & Co., E. H., 4647 we ‘Foster Ave., Chicago 


30, tl. 
Scientific Giass Apparatus Co., Inc., 100 Lakewood 
Terrace, Bloomfield, N. J. 


tong Island 


Akron, Ohio 
Decatur, 


Inc., 
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Struthers-Wells Corp., Warren, Pa. 

U. S. Stoneware Co., Akron, Ohio 

Wekefield industries, inc., 5108 Grove St., 
im 


COLUMNS—tion Exchange 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo. 

Bethlehem Stee! Co., Bethlehem, Pa. 

, Electric Mfg. Co., 52 lowa Ave., Paterson 3, 
N. 

Fisher’ Scientific Co. , 709 Forbes St., 
Pa 


Skokie, 


Pittsburgh 19, 


Greiner Glassblowing Laboratory, 3604 E. Medford 
St., Los Angeles 63, Calif. 

Illinois Water Treatment Co., 858 Cedar St., Rock- 
ford, Ill. 

Interelectronics Sonia , 2432 Grand Concourse, 
York 58, 

Kontes Slee ae , Spruce St., 

Pabst Engineering Equipment > a Inc., 
sylvonia Ave., Elizabeth, N. 

Radioisotope Application Co., 34 University Ave., 
Berkeley 3, Calif. 

Sargent & Co., E. H., 4647 W. Foster Ave., 
30, fil. 

Scientific Glass ey Co., 
Terrace, Bloomfield, Se 

Inc., M3110 Aneline St., 


New 


Vineland, N. J. 
676 Penn- 


Chicago 
Inc., 100 Lakewood 
Oakland, 


Scientific ‘Service, 
Calif. 


COMPARATOR—DENSITOMETERS 


Applied Research Labs., 4336 San Fernando Rd., 
Glendale 4, Calif. 

Baird Associates, inc., 33 University Rd., 
38, Mass. 

Baldwin instrument Co., 
Dartford, Kent, England 

Bousch & Lomb Optical 
Rochester 2, N. Y 

Ess Instrument Co., 98 S. Washington Ave., Bergen- 
field, N. J 

Fisher Scientific Co., 709 Forbes St., 


Cambridge 


Ltd., Brooklands Works, 


Co., 630 St. Paul St., 


Pittsburgh 19, 
Po 

Fish-Schurman Corp., 70 Portman Rd., New Rochelle, 
N. Y 

Goertner Scientific Corp., 1237 Wrightwood Ave., 
Chicago, Ili. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Instrument Development Labs., Inc., 
Ave., Needham Heights, Mass. 

JARRELL-ASH CO., 26 Farwell St., 
ADV. PG. 105 

National a Labs., In 
Cleveland 3, 

Standard Electronics \ ceene Corp., 2 East End Ave., 
New York 21, 

Welch Scientific ti , W. M., 1515 Sedgwick St., 
Chicago 10, II. 


COMPARATORS—Hydrogen lon 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Louls 12, Mo 

CAMBRIDGE INSTRUMENT CO., INC., 
Central Terminal, New York 17, N. Y. 
110 

Central Scientific Co., 1700 Irving Park Rd., Chicago 
1 tt 


Fisher Scientific Co., 709 Forbes St., 
a. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Hellige, Inc., 3718 Northern Bivd., Long Island City 
1,N.Y 


163 Highland 
Newtonville, Mass. 


nc., 6300 Euclid Ave., 


3210 Grand 
ADV. PG. 


Pittsburgh 19, 


LaMotte Chemical Products Co., Towson 4, Md. 

Leeds & Northrup Co., Philadelphia 30, Pa. 

Welch Scientific Co., W. M., 1515 Sedgwick St., 
Chicago 10, ! 


COMPARATORS—Micro Photometer 


American Instrument Co., Inc., 8030 Georgia Ave., 
Silver Spring, Md. 

Fisher Scientific Co., 
Pa 

Gaertner Scientific Corp., 
Chicago, Ill. 

JARRELL-ASH CO., 26 Farwell St., 
ADV. PG. 105 

National Spectrographic Labs., 
Ave., Cleveland 3, Ohio 


COMPOUNDS—High Vacuum Seal- 
ing 

Dow Corning Corp., Midland, Mich. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 


COMPOUNDS—Ltabeled 
See ISOTOPE LABELED COMPOUNDS 
COMPRESSORS 


Allis-Chalmers Mfg. Co., 935 S$. 70th St., 
1, Wis. 


709 Forbes St., 
1237 Wrightwood Ave., 


Pittsburgh 19, 


Newtonville, Mass. 


Inc., 6300 Euclid 


Milwaukee 
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American a ag Service Corp., 600 Essex St., Har- 
rison, 

Beach-Russ FA , 44 Church St., 

Clark Bros. Co., Div. of Dresser Operations, 
Lincoln Ave. & Fifth St., Olean, N. Y. 

DeVilbiss Co., 300 Phillips Ave., Toledo, Ohio 

Joy Mfg. Co., Oliver Bidg., Pittsburgh 22, Pa. 

Kahlenberg Bros. Co., 12th & Monroe Sts., Two 
Rivers, Wis. 

Keystone Compressor Co., 
delphia 36, Pa. 

Pelton & Crane Co., 632 Harper Ave., Detroit, Mich. 

Resdel Engineering, 2351 Riverside Drive, Los An- 
geles 39, Calif. 

Worthington Corp., 426 Worthington Ave., Harrison, 
N. J 


New York 7, N. Y. 
inc., 


8417 Hagerman St., Phila- 


COMPUTERS—Analog 


American Machine & Foundry Co., 
wealth Ave., Boston 15, Mass. 
Anelex Corp., Concord, N. H 
Audio Instrument Co., Inc., 
York 11, N 

Avion instrument Corp., Div. of American Car & 
Foundry Co., 295 State Highway No. 17, Paramus, 
N. Jj 


1085 Common- 


133 W. 14th St., New 


Belock Instrument Corp., 111-01 14th Ave., College 
Point, N. Y 

BERKELEY SCIENTIFIC CO., DIV. OF BECKMAN IN- 
STRUMENTS, INC., 2200 Wright Ave., Richmond, 
Calif. ADV. PG. 79 

Boeing Airpione Co., Seattie Div., 

Computer Corp. of America, 149 Church St., 
York, N. Y 

Computing Devices of Canada, Ltd., 
Ottawa 4, Ontario, Canada 

CONSOLIDATED ENGINEERING CORP., 300 N. Sierra 
Madre Villa, Pasadena 15, Calif. ADV. PG. inside 
Front Cover 

Control instrument Co., Inc., 67 35th St., 
32, N 

Curtiss-Wright Corp., Electronics Div., 631 
Ave., Carlstadt, N. J. 

Davies Laboratories, inc., 
Riverdale, Md. 

Electric & Musical Industries Ltd., 
England 

Electro-Mechanical 
Ridgefield, Conn. 

Electronic Associates, 

Engineering Research Associates Div. 
Rand, Inc., 1902 W. Minnehaha Ave., St. 
Minn 

Federal Telephone & Radio Co., A Div. of Interna- 
tional Teleph & Telegraph Corp., 100 Kings- 
land Rd., Clifton, N. J. 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

GENERAL ELECTRIC CO., 2g ge SALES DIV., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

GENERAL MILLS, INC., MECHANICAL DIV., 1620 
Central Ave., N. E., Minneapolis, Minn. ADV. 
PG. 92 

Gerber Scientific Co., 

Hartford, Conn. 

Goodyear Aircraft Corp., 1210 Massillion Rd., Akron 
15, Ohio 

industrial Control Co., Straight Path & Arlington Ave., 
Wyandanch, N. Y. 

International Research Associates, 
Ave., Senta Monica, Calif. 

Ketay Mfg. Corp., 555 Broadway, New York 12, N. Y. 

Ll & O Research & Development Corp., 134 N. Wayne 
Ave., Wayne, Pa 

Laboratory for Electronics Inc., 
15, Mass. 

Librascope, Inc., 1607 Flower St., 

Magnavox Co., Components Div., 

Magnetic Amplifiers, Inc., 632 Tinton 
York 55, N. Y¥ 

Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 


SS 
Maxson Corp., W. L., 460 W. 34th St., New Yotk 
, & FF 


Seattle 14, Wash. 
New 


P. O. Box 508, 


Brooklyn 
Central 
4705 Queensbury Rd., 
Hays, Middlesex, 
64 Main St., 


Research, Inc., 
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of Remington 
Paul 4, 





Instrument 89 Spruce St., 


2221 Warwick 


75 Pitts St., Boston 
Glendale, Calif 

Fort Wayne 4, Ind 
Ave., New 


Miller Corp., William, 325 N. Halstead Ave., Pasa- 
dena 8, Calif 

Missouri Research Labs 
Mo 

Nuclear Specialty Co., P. O. Box 455, 
Moriches, N. 

PSC Applied Research ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 

Philbrick Researches, Inc., George A., 
St., Boston 10, Mass. 

RCA Victor Div., Engineering Products Dept., 
den, N 

Raytheon Mfg. Co., Power Tube Div., 
Mass 

Reeves 215 E 
28, N 

oat Oe ~ i Yona 
bury, 

Standard thocivte Time Co., 89 Logan St., 
Mats. 

Streeter-Amet Co., 4101 Ravenswood Ave., Chicago 
13, 4. 

Telecomputing Corp., 
bank, Calif. 

Telectro ee Corp., 35-16 37th St., 
City 1, N. 

Vectron, 


, 2109 Locust St., St. Louis 3, 
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230 Congress 
Cam- 
Waltham 54, 
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Inc., Pest & Stewart Aves., West- 
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133 E. Sonta Anita Ave., Bur- 
Long Island 
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NUCLEAR AND ALLIED PRODUCTS 


COMPUTERS—Digital 


Air Associates, inc., Teterboro, N. J. 

Americon Machine & Foundry Co., 1085 Common- 
wealth Ave., Boston 15, Mass. 

Anelex Corf., Concord, N. H. 

Burroughs Corp., Electronic Instruments Div., 511 
N. Broad St., Philadeiphia 23, Pa. 

Clary Multiplier Corp., 408 Junipero St., San Gabriel, 

Research Corp., El Segundo 


Calif 
3348 W. 
Hawthorne, Calif. 


Computer 
Bivd., 

Computing Devices of ae oy Ltd., P. O. Box 508, 
Ottawa 4, Ontario, Canad: 

CONSOLIDATED ENGINEERING CORP., 300 N. Sierra 
Madre Viila, Pasadena 15, Calif. ADV. PG. Inside 
Front Cover 

Contro! Instrument Co., Inc., 67 35th St., Brooklyn 
32, N. Y 

Digital Control Systems, Inc., 7858 Ivanhoe, P. O. 
Box 779, La Jolla, Calif. 

Electronic Computer Div., Underwood Corp., 35-10 
36th Ave., Long Island City 6, N. Y. 

Engineering Research Associates Div. 
Rand, Inc., 1902 W. Minnehaha Ave., 
Minn 

Ferranti Electric, 
York 20, N. Y 

Hogan Laboratories, Inc., 155 Perry St., 
14, N. Y. 

insuline Corp. of America, 36-02 35th Ave., Long 
island City, N. Y. 

2221 
Ave., Bethesd 


of Remington 
St. Paul 4, 
30 Rockefeller Plaza, 


Inc., New 


New York 


International Research Associates, Warwick 
Ave., Santa Monica, Calif. 


Jacobs Instrument Co., 4718 Bethesd 





Md 

Kalbfel! Labs., Inc., 1090 Morena Bivd., San Diego 
10, Calif. 

L & O Research & Development Corp., 
Ave., Wayne, Pa. 

Laboratory for Electronics, Inc., 75 Pitts St., 
15, Mass. 

Lavoie Laboratories, Morganville, N. J. 

Librascope, Inc., 1607 Flower St., Glendale, Colif. 

Macdonald Co., Inc., W. S., 33 University Rd., Cam- 
bridge 38, Mass. 

Magnavox Co., Components Div., Fort Wayne 4, Ind. 

Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 


Be 
Maxson Corp., 460 W. 34th St., 
N.Y 


134 N. Wayne 


Boston 


w.t., New York 1, 

Minnesota Electronics Corp., 47 W. Water St., St. 
Pau! 1, Minn. 

Nuclear Development Associates, Inc., 80 Grand St., 
White Plains, N. Y. 

Potter instrument Co., 
Neck, N. Y. 

RCA Victor Div., Engineering Products Dept., 
den, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., Waltham 
54, Mass 

Raytheon Mfg. Co., Power Tube Div., Waltham 54, 
Mass 

Streeter-Amet Co., 4101 Ravenswood Ave., Chicago 
13, WN 

Telectro Industries Corp., 35-16 37th St., 

N. Y 


City 
eo 
PG. 


115 Cutter Mill Rd., Great 


Cam- 


Long Island 


TECHNITROL ENGINEERING CORP., 
St., Philadelphia 33, Pa. ADV. 
Walkirt Co., 145 W. Hazel St., ‘a tel Calif. 


COMPUTERS—Electronic 


Alr Associates inc., Teterboro, N. J. 

American Electroneering Corp., Ameico, 2040 
Colorado Ave., Santa Monica, Calif. 

American Machine & Foundry Co., 1085 Common- 
wealth Ave., Boston 15, Mass. 

Anelex Corp., Concord, N. H. 

Audio Instrument Co. , Inc., 133 W. 
York 11, N. Y 

Avion Instrument Corp., Div. of American Car & 
Foundry Co., 295 State Highway No. 17, Paramus, 
N. J 


N. 4th 


14th St., New 


Belock Instrument Corp., 111-01 14th Ave., College 
Point, 


N. Y. 
BERKELEY SCIENTIFIC CO., DIV. OF BECKMAN IN- 
STRUMENTS, INC., 2200 Wright Ave., Richmond, 
Bulova Watch Co., Quartz Crystal Div., 630 Fifth 
N. Broad St., Philadelphia 23, Pa. 
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Computer Corp. of America, 
3348 W. El Segundo 
Bivd., Howthorne, Calif 
CONSOLIDATED ENGINEERING CORP., 300 N. Sierra 
Conteat +. nae Co., 
San Diego 6, Calif. 
Davies a Inc., 
wood, 


Calif. ADV. PG. 
Boeing Airplane Co., Seattle Div., Seattle 14, Wash. 
Ave., New York 20, N. Y 
Burroughs Corp., Electronic Instruments Div., 511 
Clary Multiplier Corp., 408 Junipero St., 
Calif. 
149 Church St., New 
Yor 
Computer Research Comm. 
Computing Devices of Canada, Ltd., P. O. Box 508, 
Ottewa 4, Ontario, Canada 
Madre Villa, Pasaoena 15, Calif. ADV. PG. Inside 
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32, 
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Riverdale, Md 
Detectron — "5420 Vinelond Ave., North Holly- 
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Dynamic ecmeates of New York, Inc., 73-79 Wood- 
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Eclipse- we Div., Bendix Aviation Corp., Teter- 
bero, N. 

Electric and Musical industries Ltd., Middlesex, Eng- 
land 

Electronic Computer Div., Underwood Corp., 35-10 
36th Ave., Long Isiand City 6, N. Y. 

Engineering Research Associates Div. of Remington 
Rand, Inc., 1902 W. Minnehaha Ave., St. Paul 4, 
Minn. 

Federal Telephone & Radio Co., A Div. of Interna- 
tional Telephone & Telegraph Corp., 100 Kingsiand 
Rd., Clifton, N. J. 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
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Goodyear Gaal a , 1210 Massillion Rd., Akron 


15, Ohio 
Hogan seharetaten, Inc., 155 Perry St., New York 


14, N. 

Industrial Straight Path & Arlington 
Ave., Wyandanch, N. 
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Island City, N. Y. 

—— instrument Co., 4718 Bethesd 


Kelbtelt _. -» Inc., 1090 Morena Bivd., San Diego 
10, Calif 
Kearfott Co. -» Inc., 1150 McBride Ave., Little Folls, 


New York 12, 


( Co., 


Long 


a 





Ave., B 


Broadway, 


N. J. 
Ketay Mfg. Corp., 555 
N. Y 


L & O Research & Development Corp., 134 N. Wayne 
Ave., Wayne, Po. 

Laboratory for Elect 
15, Mass. 

Lavoie Laboratories, Morganville, N. J. 

Librascope, Inc., 1607 Flower St., Glendale, Calif. 

Macdonald Co., Inc., W. S., 33 "University Rd. Cam- 
bridge 38, Mass. 

Magnetic Amplifiers, 
York 55, N. Y. 

Magnex Corp., 90-28 VonWyck Expressway, Jamaica, 
N.Y 


jes, Inc., 75 Pitts St., Boston 





inc., 632 Tinton Ave., New 


Maxson Corp., W. L., 460 W. 34th St., New York 
» © VV 

Minnesota Electronics Corp., 47 W. Water St., St. 
Paul 1, Minn. 

Nuclear Development Associates, Inc., 80 Grond St., 


White Plains, N. Y ‘ 
©. Box 455, Center 


Nuclear Specialty Co., P. 
Moriches, N. Y. 
Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 
PSC Applied Research Ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 
Phebco Inc., 3640 Woodland Ave., Baltimore 15, Md. 
Philbrick Researches, Inc., George A., 230 Congress 
St., Boston 10, Mass. 
a oo Co., Great 
2337 
10 


RADIATION INSTRUMENT ee a LAB., 
443 W. anaes St., 


115 Cutter Mill Rd., 


W. 67th St., Chicago 36, Ill. ADV. 
Radioactive Products, Inc., 

Detroit 26, Mich. 
Raytheon Mfg. Co., 

54, Mass. 
Reeves instrument Corp., 215 E. 91st St., 


Equipment Soles Div., Waltham 
New York 


28, N. Y. 

Resde! Engineering 2351 Riverside Drive, Los An- 
geles 39, Calif. 

Servomechonisms, inc., Post & Stewort Aves., West- 
bury, N. Y. 

hom ‘Gyroscope Co., Great Neck, N. Y. 

Streeter-Amet Co., 4101 Ravenswood Ave., Chicago 
13, 1. 

Sylvania pa Products, Inc., 1740 Broadway, New 
York 19, N. 

TECHNITROL ENGINEERING corP., -—. N. 4th 
St., Philadelphia 33, Pa. ADV. PG. 

Telecomputing Corp., 133 E. Santa fae At -, Bur- 
bank, Cal 

Walkirt Co., “145 W. Hozel, Inglewood, Calif. 

Yellow Springs Instrument Co., Inc., P. O. Box 106, 
Yellow Springs, Chio 


CONCRETE—Shielding 


RAY-PROOF CORP., 513 W. 54th St., New York, 
N. Y. ADV. PG. 8 


Hor- 
Brockton 


CONNECTORS—Electrical 
Alrcraft-Marine Products, Inc., 2100 Paxton St., 
risburg, Po. 
ALDEN PRODUCTS CO., 112 N. Main St., 
64, Moss. ADV. PG. 93 
AMERICAN PHENOLIC 1830 S. 54th Ave., 
Chicago 50, Ill. ADV. . 82 
Brach Mfg. Corp., 200 Conteh Ave., Newark 4, N. J. 
Breeze Corps., Inc., 41 S. Sixth St., Newark 7, N. J. 
British Electronic Sales Co., 23-03 45th Rd., Long 
Island City 1, N. Y. 
Buggie & Co., H. H., 726 Stanton St., Toledo, Ohio 
Cannon Electric Co., 3209 Humboldt St., Los An- 
geles, Calif. 
Cinema Engineering Co., 1510 W. Verdugo Ave., 
Burbonk, Calif. 
Constantin & Co., L. L., 
Lodi, N. J. 
45-01 


Route 6 & Franklin Ave., 
Dejur-Amsco Some Northern Bivd., 
Island City 1 


Y. 
EKCO stecTaoNics LTD., EKCO WORKS, 
on-Sea, Essex, England. ADV. PG. 103 


Long 


NUCLEONICS BUYERS’ GUIDE—November, 1953 


General Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Moss. 

Holiett Mfg. Co., 1601 Florence Ave., P. O. Box 
59, Inglewood, Calif. 

Hermetic Seal Products Co., 29-37 S. 6th St., 
7, N. J. 

imtra Corp., 58 Charles St., Cambridge 41, 
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Joy Mfg. Co., Oliver Bidg., Pittsburgh 22, Pa. 
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Specialty +. ye | & Packing Co., Clifton Place, 
Brooklyn 38, 

Standard eckts Ne Co., 89 Logon St., Spring- 
field, Mass. 

Superior Electric Co., 83 Laurel St., Bristol, Conn. 

Syivania Electric Products, inc., 1740 Broadway, New 


York 19, N. Y. 
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winiciesTeR 1 scemaaenees INC., Glenbrook, Conn. 
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Emerson-Sack Warner Corp., 
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Knight, ae A., 171 Kelly Ave., Akron, Ohio 
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— lead Co., 
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sylvonia Ave., “ Elizabeth, N. 
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Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Lovis 12, Mo. 
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Dewey St., 
111 Broadway, 


Trenton, N. J. 
New York 6, 





inc., 676 Penn- 


‘a. 

Corning Glass Works, Corning, N. Y. 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, III. 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 

Po 


Lermac Inc., —_ Adeline St., Oakland, Calif. 

Pabst Engi ing 1 Con, inc., 676 Penn- 
sylvania Ave., Elizabeth, N. 

Phoenix Precision Instrument ca, 3803-05 N. 5th 
St., Philadelphia, P. 

RADIATION INSTRUMENT DEVELOPMENT ve. 2337 
W. 67th St., Chicago 34, Ili. ADV. PG. 10 

Scientific Glass Apporatus Co., Inc., 100 Lakewood 


Terrace, Bloomfield, N 
Special Gloss | Products Co., 10 W. 33rd St., New 
Skokle, 





York 1 
Wakefield Sebastian, Inc., 5108 Grove St., 


Wheeten Co., T. C., Millville, N. J. 
Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y 


CONTAINERS—Glass Lined 


Pabst Engi ing Equi t a , Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. 

Wokefield Industries, Inc., 3108 Grove St., 
iW. 


CONTAINERS—Hard Rubber 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kingsbury 
Bivd., St. Lovis 12, Mo. 

Fisher Scientific Co., 709 Forbes St. 
Pa 


Luzerne Rubber Co., Dewey St., Trenton, 
Minor Rubber Co., 49 Ackerman St., 


N. J. 
U. S. Rubber Se.. 
New York 20, 
— ohare , Co., 70 Palisade Ave., 





Skokie, 


Pittsburgh 19, 
N. J. 
Bloomfield, 
{™ Avenue of the Americas, 
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CONTAINERS—tLead or Lead Lined 


Atomic Energy of Canada, Ltd., Commercial Products 
Div., P. O. Box 93, Ottawa, Ontario, Canada 
ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 

Cambridge 39, Mass. ADV. PG. Inside Bock Cover 
BAR-RAY TS §NC., 209 25th St., Brooklyn 
32, N. Y. ADV. PG. 17 
Bohn Wood Products Co., Route 30 E, Fort Wayne, 
ind. 
Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, ili. 
Division Lead Co., 7742 W. 61st Place, Summit, til. 
EKCO ELECTRONICS LTD., EKCO works, Southend- 
on-Sea, Essex, England. ADY. PG. 103 
EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 
23, PA. ADV. PG. 15 

Engineering soa of America, 100 Quimby St., 
fleid, N. 

Federated Metale Div., American — & Refining 
Co., 120 Broadway, New York 5, 

International Pump & oye Werks, 11-13 
Governor St., Newark 2, N. 

Isotope Accessories Co., Box 5458, Philadelphia 43, 


West- 


Pa. 
Knapp Mills inc., 23-15 Borden Ave., Long Island 
City 1 
Lermac inc., ‘ 5303 Adeline St., 
National Lead Co., 111 Broadway, 


N.Y. 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 

Radioactive Products, Inc., 433 W. Congress St., 
Detroit 26, Mich. 

Radioisotope Application Co., 1834 University Ave., 
Berkeley 3, Calif. 

— a Co., 161 E. 42nd St., 

¥, 


RAY-PROOF CORP., 513 W. 54th St., 
Y. ADV. PG. 
Sclnti Service, Inc., 3110 Aneline St., 
Calif 


Oakland, Calif. 
New York 6, 


New York 
New York, 
Oakland, 


Technical + suena Inc., 6 Schouler Court, Arling- 
ten 74, 

TRACERLAB, INC., 130 High St., 
ADV. PG. 23 

U. S. Stoneware Co., Akron, Ohio 

Western Radiation Lab., 1107 W. 24th St., 
geles 7, Calif. 


CONTAINERS—Metal 
Aluminum Co. of America, Alcoa Bidg., Pittsburgh 


, Pa. 
American Electroneering Corp., Amelco, 2040 
Wee- 


Boston 10, Mass. 


Los An- 


Colorado Ave., Santa Monica, Calif. 

BLICKMAN, INC., ont Ang | somata Ave., 
hawken, N. J. DV. 

Bud Radio, Inc., aie E. 55th tke 

ber ag re Corp., 344 Franklin St., 
76, 

Consolidated Siphon Supply Co., 24 Wooster St., 
New York, N. Y. 

Cutler “etal Products Co., Camden, J. 

Daylite Vacuum Products Co., 5207 NN. Milwaukee 
Ave., Chicago 30, til. 

Durlach Can & Iron Works, 168 7th, Brooklyn, N. Y. 
EKCO ELECTRONICS LTD., EKCO WORKS, Southend- 
on-Sea, Essex, England. ADV. PG. 103 
Emerson-Sack-Warner Corp., 150 Dorchester 

Boston 27, Mass. 
Engineering Corp. of America, 100 Quimby St., 


Cleveland 3, Ohio 
Melrose 


Ave., 
West- 


TNL J. 
Heldor Mfg. Corp., 238 Lewis Ave., Paterson, N. J. 
Knopp ae Inc., 23-15 Borden Ave., Long Island 


City, N. 
toner ie Works, Inc., 2110 N. Jasper, Decatur, 


of Union Corbide - 
New York 17, N. 
676 iin. 


Linde Air Products Co., Div. 
Carbon Corp., 30 E. 42nd a. 

Pobst Engineering Equipment Co. » Inc., 
sylvania Ave., Elizabeth, N. 

Radiation Counter Lobs., inc., $122 W. Grove St., 
Skokie, III. 

Radioactive Products, 
Detroit 26, Mich. 


CONTAINERS—Paper 


Canister Co., Inc., Phillipsburg, N 


CONTAINERS—Plastic 


Atlas Mineral Products Co., 131 Norman St., 
town, Pa. 

British Electronic Sales Co., 23-03 45th Rd., 
Island City 1, 7 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, III. 

Engineering Corp. of 100 Quimby St., 
Westfield, N. J. 
Erie Resistor Corp., 644 W. 12th St., 
Fisher Scientific Co., 709 Forbes St., 


FLUOROCARBON PRODUCTS, INC., DIV OF U. S. 

GASKET CO., P. O. Box 93, Camden 1, N. J. 

ADV. PG. 119 

Garde Mfg. Co. , 588 Eddy St., 

Gits Molding Corp., 4600 W. Huron St., 
4 


N. H. 


Inc., 443 W. Congress St., 


Mertz- 


Long 


America, 


Erie, Pa. 
Pittsburgh 19, 


Providence 3, R. |. 
Chicago 


» me 
Keller Products, Inc., Manchester, 
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Pabst Engineering Equipment Cr inc., 676 Penn- 
sylvania Ave., Elizabeth, N. 

U. S. Rubber Co. y, 1230 ated of the Americas, 
New York 20, N. Y. 

U.S Stoneware sg Akron, Ohio 

Wheaton Co., T. é.. Millville, N. J. 


CONTAINERS—Stoneware 
~_ ee Corp., 70 Portman Rd., New Rochelle, 


eum Ceramics & Steatite Corp., 250 Crows Mill 
Rd., Keasbey, N. J. 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 
S. Stoneware Co., Akron, Ohio 


CONTROLLERS—Proportioning 


Askania Regulator Co., 240 E. Ontario St., 

» 

Automatic Temperature Control Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa. 

B.1.F. industries, P. O. Box 1342, Providence, R. |. 

Burlington Instrument Co., Burlington, lowa 

EKCO ELECTRONICS LTD., EKCO WORKS, Southend- 
on-Sea, Essex, England. ADV. PG. 103 

Engineering Research Associates, Div. of Remington 
Rand, inc., 1902 W. Minnehaha Ave., St. Poul 
4, Minn. 

Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa. 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


Chicago 


a 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

General Controls Co., Glendale 1, Calif. 

Hagan Corp, 323 Fourth Ave., Pittsburgh 30, Pa. 

industrial Controls, inc., 525 N. Noble St., Chicago 
22, iil. 

Industrial Nucleonics Corp., 1205 Chesapeake Ave., 
Columbus 12, Ohio 

Kearfott Co., Inc., 1150 McBride Ave., Little Falls, 
N. 

Lapp inc., 31 Gilbert St., 
N. 

Partlow Corp., 2 Campion Rd., New Hartford, N. Y. 

Phoenix Precision instrument Co., 3803-05 N. Sth 
St., Philadelphia, Pa. 

Powers Regulator Co., The, 3400 Oakton, Skokie, II! 


LeRoy, 


J. 
Insulator Co., 
Y. 


CONTROLS—Counting & Sorting 


Airmec Ltd., High Wycombe, Buckinghamshire, Eng- 
land 

ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back Cover 

Automatic Temperature Control Co., inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa. 

Autotron Co., Box 722, Danville, III. 

Barnes en Co., 213 W. Baltimore Pike, 
Lansdow 

BENDIX AVIATION CorRP., CINCINNATI DIV., 203 
W. Third St. Cincinnati. 2, Ohio. ADV PG. 97 

BERKELEY SCIENTIFIC co., DIV. OF BECKMAN IN- 
STRUMENTS, INC., 2220 Wright Ave., Richmond, 
Calif. ADV. PG. 79 

Berkshire Laboratories, 
coin, Mass. 

Bogue Electric Mfg. Co., 


588 Beaver Pond Rd., Lin- 
52 lowa Ave., Paterson 3, 
Oe oe 

Cinema-Television Ltd., Worsley Bridge Rd., London, 
S. E. 26, England 

Colloid a Co., 
York 7, N. 

ee Siphon Supply Co., 

St., New York, N. Y 

EKCO ELECTRONICS LTD., EKCO WORKS, Southend- 
on-Sea, Essex, England. ADV. PG. 103 

Electrodyne Co., Endicott St., Norwood, Mass. 

Electronic Control Corp., 1573 E. Forest, Detroit 7, 
Mich. 

Engineering Research Associates, Div. of Remington 
Rand, Inc., 1902 W. Minnehaha Ave., St. Paul 
4, Minn. 

Exact Weight Scale Co., 944 W. Fifth Ave., Colum- 
bus 8, Ohio 

Federal Telephone & Radio Co., A Div. 
tional Telephone , 5 Ly Nema Corp., 
land Rd., Clifton, 

Guardian Electric Co., Maas W. Walnut St., 
12, Wt. 

Imtra Corp., 58 Charles St., Cambridge 41, Mass. 

industrial Controls, Inc., 525 N. Noble St., Chi- 
cago 22, Ill. 

Industrial ee sprtcai Inc., 8060 Wheeler St., Detroit 
10, Mich 

Industrial Nucleontes Corp., 1205 Chesapeake Ave., 
Columbus 12, Ohio 

Kellogg Switchboard & Supply Co., 79 W. Monroe, 


Chicago 3, Ill. 
Photobell Company, 116 Nassav St., 
Cambridge 42, 


Inc., 77 


inc., 19 Murray St., New 


Inc., 24 Wooster 


of Interna- 
100 Kings- 


Chicago 


New York 7, 
N. Y. 
Photoswitch, Broadway, 

Mass. 
Potter Instrument Co., 


Neck, N. Y. 

RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, Ill. ADV. PG. 10 
Standard Electronics oe Corp., 2 East End 

Ave., New York 21, N. 
Telectro Industries Corp. ° 35-16 37th St., 
land City 1, N. 


115 Cutter Mill Rd., Great 


Long Is- 


1953-1954 DIRECTORY of 


CONTROLS—Film Thickness 
Automatic Temperature Control Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa. 
DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
iil, ADV. PG. 116 
EKCO ELECTRONICS LTD., EKCO WORKS, * eepmanaael 
on-Sea, Essex, England. ADV. PG. 10 
Electronic Control Corp., 1573 E. Forest, 
Mich. 
Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 
a Controls, Inc., 525 N. Noble St., Chicago 
22, Wl. 
Industrial Nucleonics Corp., 1205 Chesapeake Ave., 
Columbus 12, Ohio 
instrument Development Labs., 
Ave., Needham Heights, Mass. 
Jordan Electronic Mfg. Co., inc., Union Bidg., 119 E. 
Union St., Pasadena 1, Calif. 
— Corp., 7300 W. Lawrence Ave., Chicago 
1, Ol. 
— Corp., 2347 Ferguson Ave., Cincinnati 38, 
hio 
Radioactive Products 
Detroit 26, Mich. 
—— Electronics 
Ave., New York 21, 
TRACERLAB, INC., 
ADV. PG. 23 


enon 7, 


inc., 163 Highland 


inc., 443 W. Congress St., 


1 Corp., 2 East End 
vs 


150 | High St., Boston 10, Mass. 


CONTROLS—Fluid Flow 


Askania Regulator Co., 240 E. Ontario St., 
11, oh 

Associated Valve & Engineering Co., 
quette Rd., Chicago 21, iil. 

Avtomatic Switch Co., 391 Lakeside Ave., Orange, 
N. J 


Inc., 5206 Pu- 


Chicago 
1150 W. Mar- 


Automatic Temperature Control Co., 
laski Ave., Philadelphia 44, Pa. 
B.1.F. industries, P. O. Box 1342, Providence, R. |. 
BENDIX AVIATION CORP., CINCINNATI DiV., 203 
W. Third St., Cincinnati 2, Ohio. ADV. PG. 97 
Bogue Electric Mfg. Co., 52 lowa Ave., Paterson, 

N. J 


Bristol Co., Waterbury 20, Conn. 

Brooks Rotometer Co., Box A-1347, Lansdale, Pa. 

Conofiow Corp., 2100 Arch St., Philadelphia 3, Pa. 

Cutler-Hammer, inc., 412 N. 12th St., Milwaukee 
1, Wis. 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, Ill. 

Denison Engineering Co., 1186 Dublin Road, Colum- 
bus, Ohio 

Federal Telephone & Radio Co., A Div. of Interna- 
tional Telephone & Telegraph Corp., 100 Kingsland 
d., Clifton, N. J 

Fenwal inc., 120 Pleasant St., 

Fischer & Porter Co., 50 Warminster Rd., 


Ashiand, Mass. 

Hatboro, 
a. 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

General Controls Co., Glendale 1, Calif. 

GENERAL ELECTRIC CO., APPARATUS SALES DiV., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Greiner Glassblowing Laboratory, 3604 E. Medford 
St., Los Angeles 63, Calif. 

Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

Hommel-Dahi Co., 175 Post Rd., Providence 5, 
a 


Hays Corp., Michigan City, Ind 

——— Controls, Inc., 525 N. Noble St., Chicago 

inducirial Nucleonics Corp., 1205 Chesapecke Ave., 
Columbus 12, Ohio 

Infilco, inc., P. O. Box 5033, Tucson, Ariz. 

Keckley Co., O. C., 400 W. Madison St., 
6, Wl. 

Leeds & Northrup Co., 

Magnetic — Inc., 
York 55, 

Manning, onuett & Moore, Inc., Stratford, Conn. 

Maxson Corp., W. L., 460 W. 34th St., New York 
1, mF 


Chicago 


Philadelphia 30, Pa. 


632 Tinton Ave., New 


Minneapolis-Honeywell Regulator Co., 2753 Fourth 
Ave. S., Minneapolis, Minn. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Philadel- 
phia 44, Pa. ADV. PG. 67 

Nuclear Research Corp., 2563 Grays Ferry Ave., 
Philadelphia 46, Pa. 

Pabst Engineeing Equipment a , Inc., 676 Pennsyl- 
vania Ave., Elizabeth, N. 

Phoenix Precision instroment "Cas 3803-05 North 
5th St., Philadelphia, Pa. 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 

RADIATION INSTRUMENT DEVELOPMENT 4 ‘aad 
W. 67th St., Chicago 36, Ill. ADV. PG 

Robinette Co., W. C., 802 Fair Oaks Ave., i seuth 
Pasadena, Calif. 

Swartwout Co., 18547 Euclid Ave., 

Taylor Instrument Companies, 95 Ames St., 
ter, N. Y 


CONTROLS—Humidity 


Inc., 8030 Georgia Ave., 


Cleveland, Ohio 
Roches- 


American Instrument Co., 
Silver Spring, Md. 

Automatic Temperature Control! Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa. 
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NUCLEAR AND ALLIED PRODUCTS 


Bristol! Co., Waterbury 20, Conn. 

Clifford Mfg. Co., Grove St., Waltham, Mass. 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, Ili. 

Foxboro Co., 38 Neponset Ave., 

General Controls Co., Glendale 1, 

Gits Molding Corp., 4600 W. Huron St., 
itl, 

Industrial Controls, Inc., 525 N. Noble St., 
22, il. 

Johnson Service Co., 507 E. Michigan St., 
kee 2, Wis. 

Kah! Scientific instrument Corp., P. O. Box 1166, 
El Cajon, Calif. 

Leeds & Northrup Co., Philadelphia 30, Pa. 

aay oy ee Honeywell Regulator Co., 2753 Fourth 
Ave. S., Minneapolis, Minn. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Ave., Philadel- 
phia 44, Pa. ADV. PG. 67 

Pickard & Burns, Inc., 240 Highland Ave., Needham 
94, Mass 

Powers Regulator Co., The, 3400 Oakton, Skokie, 
i 

Taylor Instrument Companies, 95 Ames St., 
ter, Y. 

Telectro Industries Corp., 35-16 37th St., 
land City 1, N. Y. 

Thermo Instrument Co., P. O. Box 336, 
County Rd., Belmont, Calif. 

WESTON ELECTRICAL INSTRUMENT —. 614 
-* ia Ave., Newark 5, N. J. Vv. PG. 


Foxboro, Mass. 
Calif. 

Chicago 44, 
Chicago 


Miiwau- 


Roches- 
Long Is- 


1310 Old 


Div., Barber-Colman Co., 


Wheelce Insrtuments 
Rockford, lil 


CONTROLS—indicating, 
Millivoltmeter 


Inc., Chagrin Falls 6, Ohio 
inc., 3788 W. Belmont, 


Assembly Products, 
Associated Research, 
cago, Ill. 
Bristol Co., 
Fielden Instrument Div., 
Co., 2920 N. 4th St., 
Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 
General Controls Co., Glendale 1, Calif. 
Industrial Control! Co., Straight Path & Arlington 


Ave., Wyandanch, N. Y. 
Industrial Controls, Inc., 525 N. Noble St., Chi- 
119 E. 


Chi- 


Waterbury 20, Conn. 
Robertshaw-Fulton Controls 
Philadelphia 33, Pa. 


cago 22, Ill. 

Jordan Electronic Mfg. Co., iad Union Bidg., 
Union St., Pasadena 1, Calli 

leeds & Northrup Co., Philadelphia 30, Pa. 

as Honeywell Regulator Co., 2753 Fourth 

S., Minneapolis, Minn. 

MINNEAPOLIS. HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Philadel- 
phia 44, Pa. ADV. PG. 67 

Phoostron Co., 151 Pasadena Ave., South Pasadena, 
Calif 

Thwing-Albert Instrument Co., & Pulaski 
Ave., Philadelphia 44, Pa. 

West Instrument Corp., 525 N. Noble St., 
22, Wi. 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
Frelinghuysen Ave., Nework 5,N.J. ADV. PG. 11 

Wheelco Instruments Div., Barber-Colman Co., Rock- 


ford, Ill. 
Winslow Co., Inc., 9 Liberty St., Newark, N. J. 


Penn St. 


Chicago 


CONTROLS—iIndicating, Milli- 
voltmeter, Pyrometer 


Assembly Products, Inc., Chagrin Falls 6, Ohio 

Bristol Co., Waterbury 20, Conn. 

Electric Hotpack Co., Inc., 5035 Cottman 
Philadeiphia, Po. 

Fisher Scientific Co., 709 Forbes St., 
Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

General Controls Co., Glendale 1, Calif. 

GENERAL ELECTRIC CO., APPARATUS SALES DiV., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Industria! Controls, Inc., 525 N. Noble St., Chi- 
cago 22, II! 

Leeds & Northrup Co., Philadelphia 30, Pa. 

cements Honeywell Regulator Co., 2753 Fourth 
Ay S., Minneapolis, Minn 

MINNEAPOLIS.” HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Philadel- 
phia 44, Pa ADV. PG. 67 

Thwing-Albert Instrument Co., & Pulaski 
Ave., Philadelphia 44, Po. 

West Instrument Corp., 525 N. Noble St., 
22, I 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
Frelinghuysen Ave., Newark 5, N. J. ADV. PG 
11 


Ave., 


Pittsburgh 19, 


Penn St. 


Chicago 


Barber-Colman Co., 
Newark, N. J. 


Wheelco Instruments Div., Rock- 
ford, til 


Winslow Co., Inc., 9 Liberty St., 


CONTROLS—Liquid Level 


Airmec Ltd., High Wycombe, Buckinghamshire, Eng- 
land 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil- 
waukee 4, Wis. ADV. PG. 85 

Anderson Valve Works, 9th & Adams, Marion, Ind. 


CONTROLS 





Askania Regulator Co., 240 E. Ontario St., Chicago 
TT, th 

Associated Valve & Engineering Co., 1150 W. Mar- 
quette Rd., Chicago 21, Ill. 

Atomic Energy of Canada, Ltd., Commercial Products 
iv., P. O. Box 93, Ottawa, Ontario, Canada 
Automatic Temperature Contro! Co., inc., 5206 Pu- 

laski Ave., Philadelphia 44, Pa. 
B.1.F. Industries, P. O. Box 1342, Providence, R. |. 
Bogue Electric Mfg. Co., 52 lowa Ave., Paterson, 


N. J. 

Bristol Co., Waterbury 20, Conn 

Calloid Equipment Co., Inc., 
York 7, N. Y. 

Conoflow ‘Corp., 2100 Arch St., 
Consolidated Siphon Supply Co., 
St., New York, 
Cutler-Hammer, inc., 

1, Wis. 

Doylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, Ill. 

Farmer Electric Co., 21 Mossfield Rd., Waban 68, 
Mass. 

Federal Telephone & Radio Co., 
tional Telephone & Telegraph Corp., 
land Rd., Clifton, N. J. 

Fenwal Inc., 120 Pleasant St., Ashland, Mass. 

Fielden instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa. 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 
Pa 


19 Murray St., New 
Philadelphia 3, Pa. 

inc., 24 Wooster 
Milwaukee 


Y. 
412 N. 12th St., 


A Div. of Interno- 
100 Kings- 


Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

General Controls Co., Glendale 4 

GENERAL ELECTRIC CO., APPARATUS SALES DIV. ” 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Guardian Electric Co., 1625 W. Walnut St., Chi- 
cago 12, Ill. 

Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

Haommel-Dahi Co., 175 Post Rd., Providence 5, R. I. 

Hays Corp., Michigan City, Ind 

Industrial Controls, inc., 525 N. Noble St., 
22, Wi. 

Infilco, Inc., P. O. Box 5033, Tucson, Ariz. 

Isotope Products Ltd., Davis Rd., Oakville, Ontario, 
Canada 

Johnson Corp., 809 Wood St., Three Rivers, Mich. 

Johnson Service Co., 507 E. Michigan St., Milwau- 


kee 2, Wis. 
Keckley Co., O. C., 400 Madison St., Chicago 6, 


Chicago 


Middletown, 


MW. 
4 & Meuller Co., Inc., Genung St., 
N. 


—S 30, 
407 S. wh Ay St., 


leeds % Northrup Co., 

Lumenite Electronic Co. 
cago 5, Ill. 

Magnetic Amplifiers, 
York 55, N. Y. 

Manning, Maxwell & Moore, Inc., 

Mercoid Corp., 4201 Belmont Ave., 
i] 


Chi- 
632 Tinton New 


Stratford, Conn. 
Chicago 41, 


2753 Fourth 


Inc., Ave., 


Minneapolis-Honeywell "af Co., 
Ave. S., Minneapolis, Min 

MINNEAPOLIS. HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Philadel- 
phia 44, Pa. ADV. PG. 67 

Nuclear Research Corp., 2563 Grays Ferry Ave., Phil- 
adelphia 46, Pa. 

Ohmart Corp., 2347 Ferguson Ave., Cincinnati 38, 
Ohio 

Photobell Co., 116 Nassau St., 

Photoswitch, iInc., 77 Broadway, 
Mass. 


Powers Regulator Co., The, 3400 Oakton, Skokie, III. 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 

Radioactive Products, Inc., 443 W. Congress St., 
Detroit 26, Mich. 

Robinette Co., W. C., 802 Fair Oaks Ave., South 
Posadena, Calif. 

Swartwout Co., 18547 Euclid Ave., Cleveland, Ohio 

Taylor Instrument Companies, 95 Ames St., Roches- 
ter, N. Y. 

Thermo Instrument Co., P. O. Box 336, 1310 Old 
County Rd., Belmont, Calif. 
TRACERLAB, iNC., 130 High St., 

ADV. PG. 23 


New York 7, N. Y. 
Cambridge 42, 


Boston 10, Mass. 


CONTROLS—Pressure 


ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil- 
waukee 4, Wis. ADV. PG. 85 

American Oxygen Service Corp., 600 Essex St., Har- 
rison, N. J. 

Anderson Valve Works, 9th & Adoms, 

Askania Regulator Co., 240 E. Ontario St., 
cago 11, Ill. 

Associated Valve & Engineering Co., 1150 W. Maor- 
quette Rd., Chicago 21, Ill. 

Aut tic T t Control Co., Inc., 5206 Pu- 
Philadelphia 44, Pa. 

Waterbury 20, Conn, 

Conoflow Corp., 2100 Arch St., 

Coral Designs Div., Henry G. 4 Co., 
Bivd., Long Island City 2, N. 

Cutler-Hammer Inc., 412 N. 12h St., 

1186 Dublin Road, Co- 


Marion, Ind. 
Chi- 





laski Ave., 
Bristol Co., 
Philadelphia 3, Pa. 
12-16 Astoria 


Milwaukee 
1, Wis. 

Denison Engineering Co., 
lumbus, Ohio 

Fischer & Porter Co., 
Pa. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass 

Fulton Sylphon Division, Robertshaw-Fulton Controls 
Co., Knoxville 1, Tenn. 


50 Warminster Rd., Hatboro, 
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Gas & Oil industry Laboratories, inc., 2 Paine Ave., 
Irvington 11, N. J. 

General Controls Co., Glendale 1, Cal 

GENERAL ELECTRIC co., APPARATUS. ‘aus DiV., 
Schenectady 5, N. Y. ADV. PGS. 

Giannini & Co., eS. M., Pasadena |, cat. 

Greiner Glassblowing Laboratory, 3604 E. Medford 
St., Los Angeles 63, Calif. 

Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

Hays Corp., Michigan City, Ind. 

Industrial Controls, Inc., 525 N. Noble St., Chi- 
cago 22, Ill. 

Industrial Electronics, Inc., 8060 Wheeler St., De- 
troit 10, Mich. 

Johnson Service Co., 507 E. Michigan St., Milwau- 


‘Oo. C., 400 Madison St., Chicago 6, 


Kieley & Meulier Co., Inc., Genung St., Middletown, 
N. Y. 

leahy Mfg. Co., East 8th & Alameda, Los Angeles 
21, Calif. 

leeds & Northrup Co., 

Manning, Maxwell & Moore, inc., 

Mercoid Corp., 4201 Belmont Ave., 
i. 

Minneapolis-Honeywell Regulator Co., 2753 Fourth 
Ave. S., Minneapolis, Minn. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Philadel- 
Phia 44, Pa. ‘ADV. PG. 67 

psc Applied Research itd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 

Powers Regulator Co., The, 3400 Oakton, 
i. 

Rahm Instruments, 
York 7, N. Y. 
Robinette Co., W. C., 
Pasadenn, Calif. 
Swartwout Co., 18457 Euclid Ave., Cleveland, Ohio 
Taylor a ae Companies, 95 Ames St., Roches- 

ter, 5 
Trans-Sonics, Inc., Bedford Airport, Bedford, Mass. 
Vectron, Inc., 400 Main St., Waltham, Mass. 
Wallace & Tiernan Co., Inc., Belleville 9, N. J. 
WESTON ELECTRICAL INSTRUMENT CORP., 614 
 rcememen Ave., Newark 5, N. J. ADV. PG 


Philadelphia 30, Pa. 
Stratford, Conn. 
Chicago 41, 


Skokie, 


Inc., 12 West Broadway, New 


802 Fair Oaks Ave., South 


Wheelco Instruments Div. 
ford, Ii. 


CONTROLS—Remote 


Air Associates, Inc., Teterboro, N. J. 

Allis-Chaimers Mfg. Co., 935 S. 70th St., 
kee 1, Wis. 

American Electroneering Corp., Ameico, 2040 Colo- 
rado Ave., Santa Monica, Calif. 

Askania Regulator Co., 240 E. 
cago 11, iil. 

Associated Valve & Engineering Co., 1150 W. Mar- 
quette Rd., Chicago 21, Ill. 

Austin Co., 7 Devices Div., 76 Ninth Ave., 
New York 11, Ve 

a Switch * , 391 Lakeside Ave., 

J 
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Pann 0 Corp., 2100 Arch St., Philadelphia 3, Pa. 
Day Co., 820 ‘Third Ave., NE, Minneapolis 13, 


Minn. 

DeVilbiss Co., 300 Phillips Ave. Toledo, Ohio 
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Electronic Transformer o., Inc , 215 W. 25th St., 
New York, N. Y. 
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PG. 110 
Central Scientific Co., 1700 Irving Park Rd., Chi- 
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Emerson-Sack-Warner Corp., 150 Dorchester Ave., 
South Boston 27, Mass. 
Engineering Corp. of America. 100 Quimby St., 
Westfield, N. J. 
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NUCLEAR AND ALLIED PRODUCTS 


FURNACES—Laboratory 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kings- 
bury Bivd., St. Louis 12, Mo. 

American Gas Furnace Co., 130 Spring St., 
beth, N. J. 

Central Scientific Co., 1700 Irving Park Rd., Chi- 
cago 13, Ill. 

Colloid Equipment Co., Inc., 19 Murray St., 
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Eclipse Fuel Engineering Co., 1100 Buchanan, 
Rockford, Hil. 

as - ane Co., 760 S. 13th St., Newark 3, 
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Horizons, Inc., 2891 E. 79th St., Cleveland, Ohio 

Huppert Co., K. H., 6830 S. Cottage Grove Ave., 
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L & L Mfg. Co., 
Chester, Pa. 

Laboratory Equipment Co., St. Joseph, Mich. 

Lindberg Engineering Co., 2450 W. Hubbard St., 
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Sauveur des Monts, P.Q., 105M, 
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Sargent & Co., E. H., 4647 W. Foster Ave., Chi- 
cago 30, Ill. 
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Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


Pittsburgh 
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P.O. Box 


Phila- 
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bury Bivd., St. Louis 12, Mo 
Colloid Equipment Co., Inc., 19 Murray St., 
p ¥e 
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Eclipse Fuel Engineering Co., 1100 Buchanan, 
Newark 3, 
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Eisler Engineering Co., 760 S. 13th St., 
N. J 


Engineering Corp. of America, 100 Quimby St., 
Westfield, N. J. 

Harper eaete Furnace Corp., 39 River St., Buf- 
falo 2, 
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Bristo! Engineering Corp., Lincoln Ave. & Pond 
St., Bristol 1, Pa. 

Bulova Watch Co., Quartz ryan Div., 630 Fifth 
Ave., New York | 

Central Sclontife Co., ' 1700 ‘Irving Park Rd., Chi- 
cago 13, 

Cinema- Téleviston Ltd., Worsley Bridge Rd., Lon- 
don S. E. 26, England 

Clegg Laboratories, Inc., 142 S. Livingston Ave., 
Livingston, N. 

we | Instrument Cb. P. O. Box 153, Caldwell, 

DETECTOLAB, INC., oe N. Sheridan, Chicago 
26, ill. ADV. PG. 116 

Dynamic Electronics of New ey 73-79 
Woodhaven Bivd., Forest Hills, N. 

ay r. Fans sy ‘industries Ltd., bene: Middle- 

evectnicht & PHYSICAL INSTRUMENT omy 
42- ~ _ St., Long Island City 1, N. Y. DV. 
PG. 

anh. 
Ridgefield, Conn. 

Electronic anne Co., Inc., 276 Newport St., 
Brooklyn 12, 

EL-TRONICS, inc., ‘ih & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 

Fleming Radio (Developments) Ltd., 18-20 Laystall 
St., London, E. C. 1, Englan 

Franklin  < we Inc., 415 W. Pike St., Phila- 
delphia 40, 

—, Cammonication Co., 681 Beacon St., Bos- 

GENERAL tlecTRIC e- Age ag ~—s DiV., 
Schenectady 5, N. ADV. PG: 

General Radio Co., ”8 tlh nese , Cam- 
bridge 39, Mass. 

Heath Co., Benton Harbor, Mich. 

Hewlett-Packard Co., 395 Page Mill Rd., Palo 
Alto, Calif. 

Hycon me Co., 2961 E. Colorado St., Pasadena 
8, Calif. 

Insuline Corp. of America, 36-02 35th Ave., Long 
Island City, N. Y. 

International Research Associates, 221 Warwick 
Ave., Santa Monica, Calif. 

Lavoie Laboratories, Morganville, N - * 

Leland Instruments Ltd., 22-23 Millbank, London, 
S. W. 1, England 

Linear Equipment Labs., Inc., Brightwater Place, 
Massapequa, N. 

Magnex Corp., 90-28 VanWyck Expressway, Ja- 
maica, N. 

Marconi Instruments, Ltd., 23-25 Beaver St., New 
York 4, N. Y. 

Maxson aad W. L., 460 W. 34th St., New York 

N. 


1, 
Mecsorement Engineering Ltd., Arnprior, Ontario, 


Ca 
MEASUREMENTS CORP., Boonton, N. J. ADV. PG. 
72 


Mercury Electronic Co., Box 450, Red Bank, N. J. 

Minnesota ee Corp., 47 W. Water St., St. 
Paul |, 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 
W. Erie St.. Chicago 10, Ill. ADV. PG. Back 
Cover 

Nuclear Specialty Co., P. O. Box 455, Center 
Moriches, 

Patterson, Moos & Co., sate 90-28 Van Wyck Ex- 
pressway, Jamaica 18, N. Y. 

Phebco Inc., 3640 W ‘ite id Ave., e 15, 
Md. 

Pickard & Burns, Inc., 240 Highland Ave., Need- 
ham 94, Mass. 

Radio City rotate Co., Inc., 152 W. 25th St., 
New York 1, N. 

Resdel so AE ay 2351 Riverside Drive, Los An- 
geles 39, Calif. 

Rutherford Electronics Corp. 3707 S. Robertson 
Bivd., Culver City, Calif 

Servo Corp. of America, 2020 Jericho Turnpike, 
New Hyde Park, N. Y. 

Spar Engineering & Development Inc., S. & Pax- 
son Aves., Wyncote, Pa. 





HEAT EXCHANGERS 





Specialty Assembling & odiing Co., 79 Clifton 
Place, Brooklyn 
186 Massachusetts 


Spencer-Kenned Labs., a 
Ave., Cambri: 39, Mas: 
P.O. Box 83, Portland 7, Ore. 
ee Laboratory, Inc., Kinkel St., Westbury, 


Tektronix, Inc., 
Walkirt Co., 145 W. Hazel, Inglewood, Calif. 
at mame Inc., 333 Sixth Ave., New York 14, 


GENERATORS—Steam 
See HEAT EXCHANGERS 


GLASS APPARATUS—Special 


Aloe Scientific Div., A. S$. Aloe Co., 5655 Kingsbury 
Bivd., St. <~ 12, Mo. 

Consolidated Vacuum Corp., 735 Ridge Rd., W., 
Rochester 3, N. Y. 

Corning Glass Works, Corning, N. Y 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


Pa. 

Fischer Scientific Co., 709 Forbes St., Pittsburgh 
, Pa. 

— «ene Corp., 70 Portman Rd., New Rochelle, 


Fredericks Co., George E., Bethayres, P. 
Gloss Engineering Laboratories, Beimont, Calif. 
Greiner Glassblowing Laboratory, E. 

ford St., Los Angeles 63, Calif. 
Imtra Corp., 58 Charles St., Cambridge 41, Mass. 
Isotope Accessories Co., Box 5458, Philadelphia 


43, Pa. 
Jasonals Chemical Corp., 1085 Myrtle Ave., Brook- 


lyn 6, N. Y. 

Kah! Scientific Instrument Corp., P. O. Box 1166, 
El Cajon, Calif. 

Kontes Glass Co., Spruce St., Vineland, N. J. 

Laboratory Equipment Co., St. Joseph, Mich. 

Lermac Inc., 5303 Adeline St., Oa. Calif. 

Milwaukee Glass Works, Inc., 2338 N. 30th St., 
Milwaukee, Wis. 

Phoenix Precision me a Co., 3803-05 North 
5th St., Philadelphia, Pa. 

Rodietion Co Counter Labs., Inc., 5122 W. Grove St., 

° 

RADIATION. “INSTRUMENT DEVELOPMENT LAB., 

2337 w. 67th St., , Chicago 36, lll. ADV. PG. 10 


Co., 1834 University 
Ave., a he pt ‘Calit 
Sargent t & Co., E 4647 W. Foster Ave., Chi- 
iW. 


cago 30, 
Scientific Electronic Labs., Inc., 866 Bergen St., 
Newark 8, N. J. 
Scientific Glass Apparatus Co., Inc., 100 Loke- 
wood Terrace, Bloomfield, N. 
Scientific Service, Inc., 3110 Aneline St., Oakland, 
Cincinnati 15, 


tre i 





Sealtron Co., 9701 Reading Rd., 


Ohio 

Special Ste Products Co., 10 W. 33rd St., New 
York 1 ¥. 

Specialty eS Co., 536 Lake Shore Drive, Chi- 
cago | ul. 

Steiner-lves Co., Springfield Rd., Union, N. J. 

Stewart-Speller " Associates, Soquel, Calif. 

Tinsley Laboratories, Inc., 2526 Grove St., Berk- 
ley 4, Calif. 

Twentieth Century Electronics Ltd., Dunbor Vom 
Dunbar St., West Norwood, London, S. & @, 
England 

Wakefield Industries, 5108 Grove St., Skokie, 
il. 

Will Corp., Rochester 3, N. Y. 

Williams, "Brown & Earle, Inc., 904-06 Chestnut 
St., Philadelphia 7, Pa. 

Yonkers ~y A Supply Co., 70 Palisade Ave., 
Yonkers 2, 

Zenith Seine +4 1940 Great Neck Rd., Copi- 
ague, N. Y. 


GLASS VIEWING WINDOWS 
a , Semon, 636 Greenwich St., 


Inc., The, Maplewood, Main 
Y PRODUCTS, ,, 209 25th St., 
lyn 32, N. Y. ADV. PG. 
Buh | Optical Co., 1009 AA Ave., Pittsburgh 33, 


Corning Glass Works, Corning 
— lead Co., 7742 wo ‘sh Poi Summit, 


Fish-Schurman Corp., 70 Portman Rd., New Rochelle, 
N. Y. 


Greiner Glassblowing Laboratory, 3604 E. Med- 
ford St., Los Angeles 63, Calif. 

Lermac Inc., 5303 Adeline St., ey Calif. 

Milwaukee a 9 Works, Inc., 2338 N. 30th St., 


Milwaukee, 

roy INSTRUMENT cO., Hi-D DIVISION, 

oO s St., Seattle 8, Wash. ADV. PGS. 

110, 11 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa. 

Radiation anand Labs., Inc., 5122 W. Grove St., 
Skokie. 

aaeaie , Inc., 443 W. Congress St., 
Detroit 26, Mich. 


New 


Brook - 
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ay ang 4 A agian Co., 1834 University 
, Berkele y 5, Ca 
ROOF CORP., ty W. 54th St., New York, 
“inc., 3110 Aneline St., Ocklond, 


N. Y. ADV. PG 
Scientific Service, 
2526 Grove St., Berke- 


Calif. 
Tinsley Laboratories, Inc., 
ley 4, Calif. 


GLASSWARE—Laboratory 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kings- 
bury Bivd., St. Lovis 12, Mo. 
or “heed Cork Co., 1010 Concord St., 


‘a. 

Bache & &, x 636 Greenwich St., 
York 14, 

Corning ao. Works Corning, N. Y 

Daylite Vacuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, Ill. 


Lancaster, 


New 


i “af & Porter Co., 50 Warminster Rd., Hatboro, 
a. 
aoe Co., 709 Forbes St., 


Pittsburgh 
— Schurman Corp., 70 Portman Rd., New Rochelle, 


ouke Glassblowing Laboratory, 3604 E. Med- 
ford St., los Angeles 63, Calif. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Joronels ‘Chemical Corp., 1085 Myrtle Ave., Brook- 
yn ‘ 

Kontes Glass Co., Spruce St., Vineland, N. J. 

Lermac Inc., 5303 Adeline St., Oakland Calif. 

Northern Electronic & Vacuum Industries, St. Sav- 
veur Monts, P. Q@., P. O. Box 105M, Canoda 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa. 

sosenee Counter Labs., Inc., 5122 W. Grove St., 

fi Co., 1834 University 


ie, i 
Ave., a og 3, Cale, 
Rascher & ae Inc., 730 N. Franklin St., 





mareanene 5 as. é paratus So, 
wood Terrace, Bloomfield, N. 

— Service, Inc., 3110 Restine St., 
ali 


100 Loke- 


Ockland, 

Special ag Products Co., 10 W. 33rd St., New 
York 1, Y. 

Specialty G4 Gian Co., 536 Lake Shore Drive, Chi- 

cago 

Thomas Ce. "aethar H., W. Washington Squeore, 
Philadelphia 5, 

Skokie, 


Inc., 


ar na wht. Inc., 5108 Grove St., 

Wheaton Co., T. C., Millville, N. J. 

Will Corp. ter 3, N. Y. 

Wiliams, Brown ae Earle, inc, 904-06 Chestnut St., 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


GOGGLES—Safety 


American Optical Co., 28 Mechanic S$t., South- 
bridge, Mass. 

American a % Service Corp., 600 Essex St., 
Harrison. N. 
Bausch & tomb ce Co., 630 St. Paul St., 
Rochester 2, 

ex Gore €. + “275 Eighth St., San Francisco 


m % | oem Co., 709 Forbes St., 

Fish-Schurman Corp., 70 Portman Rd., New Rochelle, 
N. Y. 

Jasonals coat ical Corp., 1085 Myrtle Ave., Brook- 


lyn 
Mine Safety liances Co., Braddock, Thomas & 
ittsburgh 


Pittsburgh, 


Meade Sts., 
Willson Products, Inc., Reading, Pa. 
GRAPHITE 

See CARBON—Graphite 
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Amerions Copper & Brass Works, Inc., Cincinnafl 
. io 

American Oxygen Service Corp., 600 Essex St., 
Harrison, N. 

Babcock & Wilcox Co., 161 E. 42nd St., New 

Brighton Conper Works, Inc., 820 State Ave., Cin- 


York 17, N. 
cinnati 4 
Clifford Mfg. Co., Grove St., Waltham, Mass. 


Corning Glass Fron Corning » We 
Eclipse Fuel Engineering o., 1100 Buchanan, 


Rockford, tI! 
Engineeri . of America, 100 Quimby St., 
Westfie' 
Greiner Diaciiates Laboratory, 3604 E. Med- 
ford St., Los les 63, Calif. 


Hi 
Harris, inc., ine Works, 61 S$. E. Yamhill, 
Portland, Ore. 
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HEATERS 





Ww. Gan Mfg. Div., P. O. 
sa oseoy City 3 
Leader Iron Works. Inc., ‘ato N. Jasper, Decatur. 


a Co., 
Box 


Leah; Mfg. Co., East 8th & Alameda, Los An- 
goles é 


Little, Inc., Arthur D., 30 Memorial Drive, Cam- 
br 2, Mass. 

National Carbon Co., A Div. of Union Corbide & 
ae Corp., 30 E. 42nd St., New York 17, 


my " Engineering Equipment Bag f Inc., 676 
Pennsylvania Ave., Elizabeth, N. 

ne ae mag Co., Inc., East } a Pa. 

Pfaudier Co., 1002 West Ave. ., Rochester, N. Y. 

Str s-Wells Corp., Warren, Pa. 

Trane Co., La Crosse, Wis. 

United States Air Conditioning Corp., Como Ave. 
S. E. at 33rd, Minneapolis 14, Minn. 

Western Blower Co., 1800 Airport Way, Seattle 
66, Wash. 


HEATERS—Electric 

Acme Electric Heating Co.. 
St., Boston, Mass. 

Ambory Corp., 21320 Stephenson, Hazel Park, 


Inc., 8030 Georgia Ave., 


Inc., 1205 Washington 


ee Instrument Co., 
Silver Spring, Md. 
Colloid Equipment Co., 
York 7, N. Y. 


on & Co., 115 E. 23rd St., 
i = Hammer, Inc., 412 N. 12th St., 


Inc., 19 Murray St., New 


New York 10, N. Y. 
Milwaukee 


Wis 
Elncirte Hotpack Co., Inc., 5035 Cottman Ave., 
Philadelphia, Pa. 
Electric & Musical Industries Ltd., Hays, Middle- 
sex, England 
a Scientific Co., 709 Forbes St., Pittsburgh 


Pa. 
GENERAL ELECTRIC st , oo SALES 
DIV., Schenectady 5, ADV. PGS. 2-5 
Industrial eet . * seuipmont Co., 711 S. 
Th , St. Louis 

Lindberg Enginesring "ag “2450 W. Hubbard St., 
Chi 1 

Precision Scent Co., 3737 W. Cortland St., Chi- 

47, 

Steiner Ives \Co. Springfield Rd., Union, N. J. 

Syntron Corp., 355 Lexington, Homer City, Pa. 

Vulcan Electric Co., 88 Holten St., Danvers, Mass. 

Watlow Electric Mfg. Co., 1376. Ferguson Ave., 
St. Louis 14, Mo. 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, 


HEATERS—Immersion 


Acme Electric Heating Co., Inc., 1205 Washington 
St., Boston, Mass 
sumer Corp., 21320 Stephenson, Hazel Park, 


Re Instrument Co., , 8030 Georgia Ave., 


ing, Md. 
BAR-RAY Sprobuc Ts, 7 209 25th St., Brooklyn 
32, N .Y. ADV. PG. 
calreta. a , 
York 7, N. 
a ig” Hammer Inc., 412 N. 12th St., 


1100 Buchanan, 


ee: .. 19 Murray St., New 
Milwaukee 


Engineering Co., 


Edit “bust 
lone d, Wl 
Electr ck .. Inc., 5035 Cottman Ave., 


Philadelphia, Pa. 
Fishor Selontifi Co., 709 Forbes St., Pittsburgh 
19, Pa. 
Bey “on & Steatite Corp., 250 Crows 
ill Rd., Rogers N. J. 

GENERAL” ECTRIC CO., APPARATUS SALES 
DIV., Samed 5, N. Y. ADV. PGS. 2-5 
Harshaw Scientific biv. of Harshaw Chemical Co., 

1945 E. 97th St., Cleveland 6, Ohio 
Industrial Engineering & Equipment Co., 711 S. 
Theresa, St. Louis 3, Mo. 
Pabst Engineering Equipment Co., Inc., 676 Penn- 


sylvania Ave., Elizabeth 
Precision | $e Selontife Co., 57397 W. Cortland St., 


wm Oss Lexington, Homer City, Pa. 
Telectro ine lustries oe, 35-16 37th St., Long 
Island City 1, N. 
Vulean Electric te 88 Holten St., Danvers, Mass. 
Watlow Electric Mfg. Co., 1376 Ferguson Ave., 
St. Louis 14, Mo. 
eae © "Electric Corp., P. O. Box 868, Pitts- 
burgh 30, 


HEATERS—Induction, High 
Frequency 

ae Ltd., High Wycombe, Buckinghamshire, 

— reece Mfg., 935 S. 70th St., 

CHATHAM Seereeinee CORP., 475 Washington 
St., Nework 2, N. J. ADV. PG. 100 


Electric & Musical Industries, ltd., Hayes, Middle- 
sex, England 


D-34 


Milwaukee 


riter Setentiie Co., 709 Forbes St., Pittsburgh 


GENERAL ELECTRIC CO., APPARATUS SALES 
IV., Schenectady 5, N. ‘Y. ADV. PGS. 2-5 
St. Joseph, Mich. 
Lindberg E 1 ‘ates Co.,, 2450 W. Hubbard St., 
Chicago 12, Ill. 
Marion Electrical Instrument Co., 402 Canal St., 
Manchester, N. 
Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. J. 
Resdel ee 2351 Riverside Drive, Los An- 


geles 39, Cal 
— Electric, 107-119 Monroe St., Garfield, 
Wetton © Electric Corp., P. O. Box 868, Pitts- 
burgh 30, 


Laboratory Equipment Co., 


HEATERS—Infra Red 


Cooper Gr D. C., 1467 S. Michigan Ave., Chi- 
Fisher ’Se sciemit Co., 709 Forbes St., 

ovaen Corp., 355 Lexington, Homer City, Pa. 
HEATERS—Micro 

4 Corp., 21320 Stephenson, Hazel Park, 
British Electronic a Co., 23-03 45th Rd., Long 


Island City 1, 

te “4 Scientific = 709 Forbes St., Pittsburgh 19, 

Thomas Co., Arthur H., W. Washington Square, 
Philadelphia 5, Pa. 


HOODS—Chemical 
bAR-RAY PRODUCTS, IN INC., 209 25th St., Brooklyn 


PG. 
BLICKMAN, ine., §&., 7900 iagery Ave., Wes- 
hawken, N. J. ADV. PG. 
Brooklyn Hospital tad Co., Inc., 196 Lex- 
ington Ave., New York, N. Y. 
Brown Morse Co., Muskegon, Mich. 
Bullard Co., E. D., 275 Eighth St., 
3, Calif. 
Electro Chemical Supply & Engineering Co., 750 
road St., Emmaus, Pa. 
Emerson-Sack-Warner Corp., 150 Dorchester Ave., 
South Boston 27, Mass. 
Fisher Scientific Co., 709 Forbes St., 
19, Pa. 

Hamilton Mfg. Co., Two Rivers, Wis. 
Harshaw Scientific Div. of Harshaw Chemical Co. ™ 
1945 E. 97th St., Cleveland 6, Ohio 
Kewaunee Mfg. Co., 5083 S. Center St., Adrian, 


Mich. 

Knapp Mills Inc., 23-15 Borden Ave., 
City 1, N. Y. 

Laboratory Furniture Co., Inc., P. O. Box 590, 
Mineola, N. Y. 

Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. J. 

Radioisotope Application Co., 1834 University 
Ave., Berkeley 3, Calif. 

Seomne Service, Inc., 3110 Aneline St., Oakland, 
alif. 

Williams, Brown & Earle, Inc., 904-06 Chestnut 
St., Philadelphia 7, Pa. 


HOSE—Acid Resisting 


American Brass Co., Waterbury 20, Conn. 

Connecticut Hard Rubbe ber Co., New Haven 9, Conn. 

Consolidated Siphon Supply Co., Inc., 24 Wooster 
St., New York, N. Y. 

Flexonics Corp., 1315 S$. Third Ave., Maywood, 


A. Tire & Rubber Co., Akron, Ohio 
Irvington Vornish & Insulator Div. of Minnesota 
Mining & Mfg. Co., 10 Argyle Terrace, irving- 


Corp., 1085 Myrtle Ave., 
Brooklyn 6, N. Y. 
—, Rubber Co., 49 Ackerman St., Bloomfield, 
N 


— Rubber Division of Lee Rubber & Tire 
Corp., Youngstown, Ohio 

TITEFLEX, INC,, 500 eeeuyes Ave., Newark 
5, N. J. ADV. PG. 6 

U. S. Rubber Co., i290 Avenue of the Americas, 
New York 20, N. 

U. S. Stoneware Co., Akron, Ohio 


HOSE—Metal, Flexible 


American Brass Co., Waterbury 20, Con 

Atlantic Metal Hose Co., Inc., 123 WwW. ‘64th S., 
New York 23, N. 

se 1 Corps., Inc., “a S. Sixth St., 
N 


Flexonics Corp., 1315 S. Third Ave., Maywood, III. 

Hallett Mfg. Co., 1601 Florence Ave., P. O. Box 
59, Inglewood, Calif. 

—, Rubber Co., 49 Ackerman St., Bloomfield, 

wet INC., 500 rs or Ave., Newark 
5, oh ADV. PG. 


Zolles ‘Brothers, 800 ee S., 


Pittsburgh 


San Francisco 


Pittsburgh 


Long Island 


ton, N. J. 
Jasonals Chemical 


Newark 7, 


Wilmington, Del. 


1953-1954 DIRECTORY of 


HOSE—Plastic 


British Electronic Sales Co., 23-03 45th Rd., Long 
Island City 1, N. Y. 


ay ng d Siphon Sety Co., Inc., 24 Wooster 

RUSROCARDON A i ag omy INC., DIV. OF U. S$. 
GASKET CO., P. O. Box 93, Camden 1, N. J. 
ADV. PG. 119 

Goodyear Tire & Rubber Co., Akron, Ohio 

Irvington Varnish & Insulator Div. of Minnesota 
—. ° Mfg. Co., 10 Argyle Terrace, Irving- 


ton, 
49 Ackerman St., Bloomfield, 


Minor, Rubber Co., 
U. S. Rubber oe i Avenue of the Americas, 
New York 20, 


U. S. Stoneware = ‘Akron, Ohio 


HOSE—Vacuum, Flexible 

American Oxygen Service Corp., 600 Essex St., 
Harrison, N. J. 

Atlantic Metal 4. Co., Inc., 123 W. 64th St., 
New York 23, N. 

ia a Corp., 1315 S. Third Ave., Maywood, 

a Ye PRODUCTS, INC., DIV. OF U. S. 


GASKE P. O. Box 93, Camden 1, N. J. 
ADV. PG. 119 
Akron, Ohio 


Goodyear Tire & Rubber Co., 
Minor Rubber Co., 49 Ackerman St., Bloomfield, 
National 70 Memorial 

Cambri 


OPTICAL PiLn”’ En ENGINEERING CO., 2731-37 N. 
6th St., Philadel ro 33, Pa. ADV. PG. 113 

STOKES MACHIN my 4., Olney P. O., Phila- 
delphia 20, Pa. ADV” PG. 75 

TITEFLEX, INC., 500 eotiaghuyen Ave., Newark 
5, N. J. ADV. PG. 69 

U. S. Rubber Co., 
New York 20, 

U. S. Stoneware 4 ee Ohio 

Welch ow Co., W. M., 1515 Sedgwick St., 
Chicago 10, 


HOT PLATES 


Acme Electric Heating Co., Inc., 1205 Washington 
St., Boston, Mass. 

Aloe Scientific Div., A. S. Aloe Co., 5655 Kings- 
bury Bivd., St. Louis 12, Mo. 

a id Corp., 21320 Stephenson, Hazel Park, 

ich 

Anetsberger Bros., Northbrook, III. 

oo Scientific Co., 709 Forbes St., Pittsburgh 

endian ‘Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Hevi Duty Electric as 4212 W. Highland Bivd., 
Milwaukee 1, 

sovenats Chemical » 1085 Myrtle Ave., Brook- 
yn 6, N 

Lindberg Engineering Co., 2450 W. Hubbard St., 
Chicago 12, Ill. 

Thermo Electric Mfg. Co., 465 Huff, Dubuque, la. 

Vulcan Electric Co., 88 Holten St., Danvers, Mass. 

Watlow Electric Mfg. Co., 1376 Ferguson Ave., St. 
Louis 14, Mo 

Will Corp., Rochester 3, WN. 


Yonkers Laboratory Supply co, 
Yonkers 2, N. 


mencent Sa, he Drive, 


., 1230 Avenue of the Americas, 


70 Palisade Ave., 


HOUSINGS—Metal 

BLICKMAN, INC., S., 7900 Gregory Ave., 
hawken, N. J. ADV, PG. 24 

oe Engineering Co., 37-41 Marcy St., 


Bud’ Radio, Inc., 2118 E. 55th St., 


Wee- 
Freehold, 
Cleveland 3, 


Ohi 

Cutler ° Metal Products Co., Camden, N. J. 

Durlach Can & Iron Works, 168 nh, Brooklyn, 
N. Y. 

Electro-Mec Laboratory. 21-09 43rd Ave., Long 
Island City, N 

Emerson-Sack- Warner Corp., 150 Dorchester Ave., 
South Boston 27, Mass. 

Engineering Corp. of America, 100 Quimby St., 
Westfield, N. J. 

Falstrom Co., 7 Falstrom Court, Passaic, N. J. 

Heldor Mfg. Corp., 238 Lewis Ave., Paterson, 


N. J. 

Imhof Ltd., Alfred, 112 New Oxford St., 
Ww. C. 1, England 

Karp Metal Products Co., Div. of H & B American 
Machine Co., 211 63rd St., Brooklyn 20, N. Y. 

Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. J. 

Radiation Counter Labs., Inc., 5122 W. Grove St., 
Skokie, Hl. 


HUMIDIFIERS 


American Instrument Co., 
Silver Spring, Md. 

Emerson-Sack-Warner Corp., 
South Boston 27, Mass. 


London, 


Inc., 8030 Georgia Ave., 
150 Dorchester Ave., 
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NUCLEAR AND ALLIED PRODUCTS 


Minneapolis-Honeywell Regulator Co., 2753 Fourth 
Ave. S., Minneapolis, Minn. 

Trane Co., La Crosse, Wis. 

Western Blower Co., 1800 Airport Way, Seattle 
66, Wash. 


HYGROMETERS 


American Instrument Co., 
Silver Spring, Md. 
Central Scientific Co., 

cago 13, Ill. 
Colloid Equipment Co., 
York 7, . - 
Gits Molding Corp., 4600 W. Huron St., 
44, Ill. 


Inc., 8030 Georgia Ave., 
1700 Irving Park Rd., Chi- 


Inc., 19 Murray St., New 


Chicago 


Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Hill & Co., E. Vernon, P. O. Box 189, Lake 
Geneva, Wis. 

Kahl Scientific Instrument Corp., P. O. Box 1166, 
El Cajon, Calif. 

Manning, Maxwell & Moore, Inc., Stratford, Conn. 

a ne Oe seen eae Co., 2753 Fourth 

3 

MINNEAPOLIS. CnONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
delphia 44, Pa. ADV. PG. 67 

Rascher & Betzold, Inc., 730 N. Franklin St., 
Chicago 10, Ill. 

Sargent & Co, E. H., 4647 W. Foster Ave., Chi- 
cago 30, Ill. 

Serdex, Inc., 91 Cambridge St., Boston, Mass. 

Taylor Instrument Companies, 95 Ames St., Roch- 
ester, N. Y. 

Thermo Instrument Co., P. O. Box 336, 1310 Old 
County Rd., Belmont, Calif. 

Thwing- Albert Instrument Co., Penn St. & Pulaski 
Ave., Philadelphia 44, Pa 

Weksler Thermometer Corp., ” Martinique Bidg., 49 
W. 32nd St., New York 1, N. Y. ? 

Welch Scientific om w. M., 1515 Sedgwick St., 
Chicago 10 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 
1 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


INDICATORS—Film Thickness 

American Instrument Co., Inc., 8030 Georgia Ave., 
Silver Spring, Md. 

A wanad + ne cones Co., Inc., 5206 
Pulaski Ave., Philadelphia 

renee Instruments, Inc., 438 Fairfield Ave., 
Stamford, Conn. 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 
26, Ill. ADV. PG. 116 

= a Div., 


J. 
EKCO. ELECTRONICS LTD., EKCO WORKS, South- 
end-on-Sea, Essex, England. ADV. PG. 103 
Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 
GENERAL ELECTRIC + SALES 
DIV., Schenectady 5, ADV. PGS. 2-5 
Gulton Mfg. Corp., 212 , &t.. Ave., Metuchen, 


Bendix Aviation Corp., Teter- 


N. J. 
Homme! Co., O., 209-213 Fourth Ave., Pittsburgh, 
Pa 


Instrument Development Labs., Inc., 163 Highland 
Ave., Needham Heights, Mass. 

Jordan Electronic Mfg. Co., Inc., Unien Bidg., 
E. Union St., Pasadena i, Calif. 

Magnafiux Corp., 7300 W. Lawrence Ave., Chi- 
cago 31, 

Meee E ar Corp., 47 W. Water St., 
St. Paul 1, Minn. 

Ohmart Corp., 2347 Ferguson Ave., Cincinnati 38, 


Ohio 
Radioactive Products, Inc., 443 W. Congress St., 
Detroit 26, Mich. 
ay Electronics . +e Corp., 2 East End 
New York 2 
TRACERLAB. INC., 130 High St., Boston 10, Mass. 
ADV. PG. 23 


INDICATORS—Fluid Flow 
1103 W. Elizabeth Ave., 


Airtron § Inc., Linden, 
N, J. 

Automatic Temperature Sones! ag Inc., 5206 Pu- 
laski Ave., Philadelphia 

BERKELEY SCIENTIFIC CO., “ow, OF BECKMAN 
INSTRUMENTS, INC., 2200 Wright Ave., Rich- 
mond, Calif. ADV. PG. 79 

B. |. F. Industries, P. O. Box 1342, 
R. I. 

Brooks Rotameter Co., Box A-1347, Lansdale, Pa. 

Detectron Corp., 5420 Vineland Ave., North 
Hollywood, Calif. 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. y 

Fielden Instrument Div., Robertshaw-Fulton Con- 
trols Co., 2920 N. 4th St., Philadelphia 33, 


50 Warminster Rd., Hat- 


Providence, 


‘a. 
Fischer & Porter Co., 
boro, Pa. 


INDICATORS 





Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
‘a. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

Hogan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

Hays Corp., Michigan City, Ind. 

Imperial Brass Mfg. Co., 1200 W. Harrison St., 
Chicago 7, Ill. 

Infileo, inc., P. O. Box 5033, Tucson, Ariz. 

Jordan Electronic Mfg. Co., Inc., Union Bidg., 119 
E. Union St., Pasadena 1, Calif. 

Leeds & Northrup Co., Philadelphia 30, Pa. 

Manning, Maxwell & Moore, Inc., Stratford, Conn. 

a ay Oy Pw ee Regulator Co., 2753 Fourth 


.. Minnea nn 
MINNEAPOLIS-HO cyWelt REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 


delphia 44, Pa. ADV. PG. 67 


Companies, 





Nuclear Research Corp., 2563 Grays Ferry Ave., 
Philadelphia 46, Pa. 

Oster Mfg. Co., John, 1 Main St., Racine, Wis. 

alve & Meter Co., 68th . Upland Sts., 

Philadelphia 42, Pa. 

Streeter-Amet Co., 4101 Ravenswood Ave., Chi- 
cago 13, Ill. 

Taylor Instrument 95 Ames St., 
Rochester, N. Y. 

Trimount Instrument Co., 3119 W. Lake St., Chi- 
cago 12, Ill. 

U. S. Gauge Div., American Machine & Metals, 
Inc., Sellersville, Pa. 

VICTORY ENGINEERING . Springfield Rd., 
Union, N. J. ADV. PG. 

INDICATORS—Humidity 

Aeronautical Research Labs., General Mills, Inc., 
2010 E. pin Ave., Mi , Minn. 

American Instrument Co., Inc., “8030 Georgia 
Ave., Silver Spring, Md. 

Automatic Temperature Control Fn Inc., 5206 
Pulaski Ave., Philadelphia 44, 

CAMBRIDGE INSTRUMENT co., INC, — ons 

Central Terminal, New York 17, N. Y. ADV 


PG. 110 

Colloid Equipment Co., Inc., 19 Murray St., New 
York 7, N. Y. 

Cooper Co., D. C., 
© 


1467 S. Michigan Ave., Chi- 
ago, Ill. 
Fischer & Porter Co., 


50 Warminster Rd., Hatboro, 
‘a. 
Meiting Corp., 4600 W. Huron St., 


Foxboro Co., 38 Neponset Ave., 
Hill & Co., E. Vernon, P. O 
neva, Wis. 
Johnson Service Co., 

waukee 2, Wis 
Kah! Scientific Sotemment Corp., P. O. Box 1166, 
El Cajon, Calif. 
Leeds & Northrup Co., Philadelphia 30, Pa. 
Manning, Maxwell & Moore, Inc., Stratford, Conn. 
wy a Regulator Co., 2753 Fourth 


MINNEAPOLIS HONEYWELL "REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
delphia 44, Pa. ADV. PG. 67 

Pickard & Burns, Inc., 240 Highland Ave., Need- 


am 94, Mass 

Resdel En Soaten, 2351 Riverside Drive, Los 
Angeles 39, Calif. 

Streeter-Amet Co., ‘4101 Ravenswood Ave., Chi- 
cago 13, Hil. 

Taylor iy 95 Ames St., 
Rochester, N. 

Thermo as Co., P. O. Box 336, 1310 Old 
County Rd., Belmont, Calif. 

Weksler Thermometer Corp., Martinique Bidg., 49 
W. 32nd St., New York 1, N. Y. 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
+ acne Ave., Newark 5, N. J. ADV. PG. 


Chicago 


Foxboro, Mass. 
Box 189, Lake 


507 E. Michigan St., Mil- 


Companies, 


INDICATORS—Liquid Level 


ANTON ELECTRONIC LABS., INC., 1226-38 Flush- 
ing Ave., Brooklyn 37, N. Y. ADV. PG. 120 
Atomic Energy of Canada, lLtd., 
Products Div., 

Canada 


Commercial 


P. O. Box 93, Ottewa, Ontario, 

Automatic Temperature Control Co., Inc., 5206 
Pulaski Ave., Philadelphia 44, Pa. 

Baldwin gong tn pee Brooklands Works, 
Dartford, Kent, E 

BERKELEY SCIENTIFIC “tO, DIV. OF BECKMAN 
INSTRUMENTS, INC., 2200 Wright Ave., Rich- 
aon Calif. ADV. PG. 79 

B. A . Industries, P. O. Box 1342, Providence, 


mi. Electric Mfg. Co., 52 lowa Ave., Paterson, 
N. J 


Eclipse-Pioneer Div., Bendix Aviation Corp., Teter- 
ro, N. J. 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. 

Fielden Instrument Div., Robertshaw-Fulton Con- 
trols Co., 2920 N. Ath St., Philadelphia 33, Pa. 

os -< & Porter Co., 50 Warminster Rd., Hatboro, 


Foxboro Co., 38 Neponset Ave., Foxboro, Ma 
Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 
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Hays Corp., ay Cm Ind. 

Infilco, Inc., P. O. 5033, Tucson, Ariz. 

Isotope Products ude Davis Rd., Oakville, On- 
tario, Canada 

Jordan Electronic Mfg. Co., Inc., Union Bidg., 119 
E. Union St., Pasadena 1, Calif. 

Leeds & Northrup Co., Philadelphia 30, Pa. 

Lumenite Electronic Co., . Dearborn St., 
Chicago 5, Ill. 

McCormick-Sel _ Associates, Palo Alto Airport, 
Palo Alto, 

Magnetic Amplifiers, Inc., 632 Tinton Ave., New 
York 55, 

Manning, Manvel & Moore, inc., Stratford, 
Conn, 

es poner Oa Sepetater Co., 2753 Fourth 

apolis 

MINNEAPOLIS-HONEYWELL "REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
delphia 44, Pa. ADV. PG. 67 

Minnesota Electronics Corp., 47 W. Water St., St. 
Paul 1, Minn. 

Nuclear Research coe. 2563 Grays Ferry Ave., 
Philadelphia 46, 

= Corp., 2347 | Ave., Cincinnati 38, 

tr) 
Photobell Co., 116 Nassau St., New York 7, N. Y. 
a een Corp., 77 Broadway, Cambridge 42, 


Re “SCIENTIFIC INSTRUMENT CO., 307 Culver 
Bivd., Playa Del Rey, Calif. ADV. PG. 104 

Radioactive Products, Inc., 443 W. Congress St., 
Detroit 26, Mich. 

Srestor-Aenee, Co. 4101 Ravenswood Ave., Chi- 


cago 13, Ill. 
Taylor Instrument Companies, 95 Ames St., Roch- 
O. Box 336, 1310 Old 


ester, N 
Thermo Instrument Co., P. 
County Rd., Belmont, Calif. 
beep t- inc, 130 High St., Boston 10, Mass. 
aise Instrument Co., 3119 W. Lake St., Chi- 
cago 
Div., fanertean Machine & Metals, 


Ss. 
vies Sellersville, Pa. 
RY wera te CORP., Springfield Rd., 
Sd Belleville 9, N. J. 


be > N. J. ADV 

Wallace & Tiernan Co., 

X-ray Department of General Electric Co., 4855 
Electric Ave., Milwaukee 1, Wis. 

INDICATORS—Pressure 


Air Conversion og Corp., 4107 N. Damen 
Ave., Chicago 18, 
American Oxygen ‘asrvieo Corp., 600 Essex St., 


Harrison, N. J. 

Automatic Temperature const G~ Inc., 5206 Pu- 
laski Ave., Philadelphia 44 

BERKELEY SCIENTIFIC” co. bi OF BECKMAN 
INSTRUMENTS, 2260 Wright Ave., Rich- 
mond, Calif. xov. So. 79 

— Seeepetarens, 6135 Mognolia Bivd., River- 
s 

CONSOLIDATED ENGINEERING CORP., 300 
Sierra Madre Villa, Pasadena 15, Calif. ADV. 
PG. Inside Front Cover 

Eclipse-Pioneer Div., Bendix 
Teterboro, N. J. 

Electric + Lite Co., Instrument & Gauge Div., 
Toledo 1, Ohio 

Electro Roden Labs., Inc., 4501 N. Ravenswood, 

Associates Ltd., 


Ch 6, 
1040 Brit- 
in Carlos, Calif. 


Electronic Engi 
tan Ave. 

Federal Telephone & Radio Co., A Div. of Inter- 
national Tel me & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. 

7 & Porter. Co., 50 Warminster Rd., Hatboro, 


mt. mt Co., 38 Neponset Ave., Foxboro, Mass. 
GENERAL ELECTRIC CO., APPARATUS SALES 
DIV., Schenectady 5, N. 'Y. ADV. PGS. 2-5 
Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 
Hastings oan weg we Super Highway at Pine 
Ave., Hampton, 
s Cor Michi — city, Ind. 
He! 7 he ernon, P. O. Box 189, Lake 
aa, Wis. 
Industrial Electronics, 8060 Wheeler St., 
Detroit 10, Mich. 
Kahl Scientific Instrument Corp., P. O. Box 1166, 
El Cajon, Calif. 
leeds & Northrup a Philadelphia 30, Pa. 
Div., Fort Wayne 4, 
Ind. 


Manning, Maxwell & Moore, Inc., Stratford, 


Conn. 
Minneapolis-Honeywell Sagntates Co., 2753 Fourth 
Ave. S., Minneapolis, M 
MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL ae poe & rts Aves., Phila- 
delphia 44, PG. 67 
PSC Applied ae og itd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 
Photocon Research Products, 421 N. Foothill Bivd., 
Pasadena 7, Calif. 
Canete Regulator Co., The, 3400 Oakton, Skokie, 
Hil. 
Rahm Instruments, Inc., 12 West Broadway, New 
York 7, N. Y. 


Aviation Corp., 


neeri 


Inc., 
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INDICATORS 





Rutishauser Corp., 490 S. Fair Oaks Ave., Pasa- 
dena 1, Calif. 

Streeter- Armes Co., 4101 Ravenswood Ave., Chi- 
cago 13, 

Taylor he Companies, 95 Ames St., 
ester, N. 

Trans- Sonics, | Inc., Bedford Airport, Mass. 

Wallace & Tiernan Co. , Inc., Belleville 9, N. J. 

Weksler Thermometer Corp., Martinique Bidg., 49 
W. 32nd St., New York i, N. Y 

Welch Scientific Co., W. M., 1515 Sedgwick St., 
Chicago 10, Ill. 


Roch- 


INDICATORS—Radiation 


See CHAMBERS, lonization; COUNTERS; G-M 
APPARATUS; SCALERS etc. 


INDICATORS—Temperature 
See also THERMOCOUPLES 


American Instrument Co., 
Ave. vga a gy Md. 

Assemb! ne., 

eimBRIDOE — INSTRUMENT CO., 
Central Terminal, New York 


. 110 ; 
PhD Scientific Co., 1700 Irving Park Rd., Chi- 
C) i. 

collcid Equipment Co., Inc., 19 Murray St., 
Yo 

Eclipse- Pioneer Div., Bendix 
Teterboro, N 

Edison, Inc., Thomas A., 


8030 Georgie 


Chagrin Falls 6, Ohio 
INC., 3210 Grand 
17, N. Y. ADV. 


Inc., 


New 


Aviation Corp., 


Instrument Div., West 


J. . 
Elscrrie A Kite oe Co., Instrument & Gauge Div., 
Toledo 1 
eder: lest one & Radio Co., A Div. of Inter- 
: por le phone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. pa ‘ 
Fielden Instrument Div., Robertshaw-Fulton Con- 
trols Co., 2920 N. Ath St., Philadelphia 33, Pa. 
Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


Fisher Scientific Co., 709 Forbes St., Pittsburgh 


19, Pa. 

Co Neponset Ave., Foxboro, Mass. 
foabere ce duecTaic co. APPARATUS SALES 
DIV., Schenectady 5, Y. ADV. PGS. 2-5 
oe Corp., 323 feet Ave., Pittsburgh 30, 


ew M4 Corp Pa Michigan City, Ind. 


ndustrial Controls, Inc., 525 N. Noble St., Chi- 


Wag 2 Ae Inc., P. O. Box 2954, 
Mh all Sag woah 441 Chapel St., 
see Service Co., 507 E. Michigan St., Mil- 
By dy Instrument Corp., P. O. Box 1166, 


if. 
EI Cajon, Cal Co., Philadelphia 30, Pa. 


th 
e. esate & Moore, Inc., Stratford, Conn. 
ay yy” ‘oneal = Co., 2753 Fourth 


Mien eONEY WELL | REGULATOR CO., IN- 
minearon ag Ag Wayne & Roberts Aves., Phila- 
delphia 44, Pa. ADV. PG. 67 

Minnesota Electronics Corp., 47 W. Water St., 
1, Minn. 

saaseet Veiteoees Co., 132nd St. and 89th Ave., 

Richmond Hill, Seed 

Partlow Corp., 2 Campion Rd., New Hartford, 


The, 3400 Oakton, Skokie, 


New 


Powers Regulator Co., 


Instrument Co., Inc., Bergenfield, N. J. 
ison Ridge Ave. at 35th St., Philadelphia 


tonaiove Research Instrument Corp., 9 Elm Ave., 
Vernon, 

wh... Ben Electric Co., Div. of American Gage & 

Machine Co., 5208 W. Kinzie St., Chicago 44, 


a Electronics Rescart Corp., 2 East End 
Ave., New York 21, N. 
Streeter- Amet Co., 410! 1 Ave., Chi- 


cago 13, | 
Taylor instrument Companies, 95 Ames St., Roch- 
& Pulaski 


Bedford, 


ester, 
Thwing. “Albert Instrument ce , Penn St. 
Ave., Philadelphia 44, Pa. 
Trans-Sonics, Inc., Bedford Airport, 


U. . _— e wiv American Machine & Metals, 
Inc. Selle lersv Pa 

viCcTORY ENGINEERING CORP., Springfield Rd., 
Union, N. J. PG. 96 

Weksler BR oad Corp., Martinique Bidg., 49 
W. 32nd St., New York 1, N. Y. ; 

West Instrument Corp., 525 N. Noble St., Chi- 


22, i. 
WESTON ‘ELECTRICAL INSTRUMENT be +, 614 
Frelinghuysen Ave., Newark 5, N. J. AD V. PG. 
W 


Wheelco feggremonte Div., 
Rockford 
Winslow hg np 
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Barber-Colman Co., 


, 9 Liberty St., Newark, N. J. 


INDICATORS—Timing 
See TIMERS 


INDICATORS—Vacuum 


Automatic Temperature Control Co., 
Pulaski Ave., Philadelphia 44, Pa. 

Clark Instruments, Div. of National Electrical Ma- 
chine Shops, Inc., 919 Jesup-Blair Drive, Silver 
Spring, Md. 

Consolidated Vacuum Corp., 
Rochester 3, N. Y. 

Eisler Engineering Co., 760 S. 


5206 


Inc., 


735 Ridge Rd., W., 


13th St., Newark 

Electric Auto-Lite Co., 
Toledo 1, Ohio 

Fischer & Porter Co., 50 Warminster Rd., Hat- 

ro, Pa. 

Foxboro Co., 38 Neponset Ave., Pantone, Mass. 

Fredericks Co., George E., Bethayres, 

GENERAL ELECTRIC co., APPARATUS sais Div., 
Schenectady 5, N. Y. ADV. PGS. 

Hastings Instrument Co., Super Patel at Pine 
Ave., Hampton, Va. 

High Vacuum Equipment Corp., 349 Lincoln St., 
Hingham, Mass. 

Kahl Scientific Instrument Corp., P. O. Box 1166, 
El Cajon, Calif. 

leeds & Northrup Co., Philadelphia 30, Pa. 

Manning, Maxwell & Moore, Inc., Stratford, 
Conn. 

gay ey Honeywell Repeater Co., 2753 Fourth 

Minneapolis, Minn 

MINNEAPOLIS-HO EYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & _ Aves., Phila- 
delphia 44, Pa. ADV. PG 

National Research — 
Cambridge 42, Mass. 

on oe Regulator Co., The, 3400 Oakton, Skokie, 
| 

Scientific Specialties Corp., Snow & Union Sts., 
Brighton 35, Mass. 

brat Co., 4101 Ravenswood Ave., Chi- 
cago 13, 

Taylor a Companies, 95 Ames St., 
ester, N. Y. 

U. S. Gauge Div., American Machine & Metals, 


Inc., Sellersville, Pa. 
Vacuum Tube Products, 506 S. Cleveland St., 
Inc., Belleville 9, N. J. 


Oceanside, Calif. 

Wallace & Tiernan Co., 

Weksler Thermometer Corp., ere Bidg., 49 
W. 32nd St., New York 1, 

Welch Scientific Co., W. M., 
Chicago 10, III 

Whittington Pump & Engineering Corp., 
Prospect St., Indianapolis 3, Ind. 


INDUCTANCES—Choke 
Acme Electronics, Inc., 300 N. Lake Ave., 
dena 4, Calif. 


— Coil Winders, Inc., 49 Hawkins St., 


onn. 

CAMBRIDGE THERMIONIC CORP., 
Ave., Cambridge 38, Mass. ADV. 

CENTRAL TRAN FORMER co., 910 Ww. , a 
Bivd., Chicago 7, Ill. ADV. PG. 116 

CHICAGO STANDARD TRANSFORMER CORP., Ad 
dison & Elston, Chicago 18, Ill. ADV. PG. 88 

Oe Pyeepeene Co., 3008 W. 127th St., Blue 
sland, 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York 20, N. 

Freed Transformer Gov Inc., 1736 Weirfield St., 
Brooklyn 27, N, 

Gramer A Corp., 2734 N. Pulaski Rd., 
Chicago 39, Ill. 

Gudeman Co. 340 W. Huron St., Chicago 10, Ill. 

Highland Engineering Co., Main St. & Urban Ave., 
Westbury, N. Y. 

Hi-Q Division of Aerovox Corp., 
Olean, N. Y 

Johnson Co., E. F., Waseca, Minn. 

Kenyon Transformer Co., Inc., 840 Barry St., 

ve 


York 59, N 
Millen Mfg. Co., 150 Exchange St., 
Malden, Mass. 
North Hills Electric Co., Inc., 246-32 54th Ave., 
Douglaston, N. Y 
150 Varick St., New 


United Transformer Co., 
'P. O. Box 1433, Stamford, Conn. 


Instrument & Gauge Div., 


9 Memorial Drive, 


Roch- 


Mists Sedgwick St., 
1126 


Pasa 
Derby, 
445 Nate 
PG. 


Seneca Ave., 


New 


James, 


York 13, N. Y 
Vari-L Co., Inc., 


INSTRUMENT COMPONENTS 

ALDEN PRODUCTS CO., 112 N. Main St., Brock 
ton 64, Mass. ADV. . 93 

Associated Research, Inc., 3788 W. Belmont, Chi- 
cago, 

Belock Instrument Corp., 111-01 14th Ave., Col- 
lege Point, N 

Bristol 1 Waterbury 20, 

ol Laboratories, Inc., 

aa Conn 


or ‘Sidon St., 


Stam - 


1953-1954 DIRECTORY of 


Centralab Division of Globe- aga Inc., 900 E. 
Keefe Ave., Milwaukee 1, 

Cinema Engineering Co., 1510 W. Verdugo Ave., 
Burbank, Calif. 

Custom Scientific Instruments, P. O. Box 
170, Arlington, N. J 

Eclipse-Pioneer Div., Bendix Aviation Corp., Teter- 
boro, N. 

Electro-Mec Laboratory, 21-09 43rd Ave., 
Island Cit 

Ferner Co., uy 7. No Pleasant St., Malden, Mass. 

—_ Schurman Corp. , 70 Portman Rd., New Rochelle, 


FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Thomson Ave., Long Island City, N. y. 
ADV. PGS. 14, 96 

Freed Transformer Co., Inc., 1736 Weirfield St., 
Brooklyn 27, N. Y 


Garde Mfg. Co., 588 Eddy St., 


Inc., 


Long 


Providence 3, 


ene Radio Co., 
bridge 39, Mass. 
— Mfg. Corp., 212 Durham Ave., 


275 Massachusetts Ave., Cam- 
Metuchen, 


Imtra Corp., 58 Charles St., gy 41, Mass. 

Infra Electronic Crop., Roseland, 

Insuline Corp. s Amercia, 36-02 35e “Ave. Long 
Island City, N. Y. 

Johnson Co., E. F., Waseca, Minn. 

sr ee Inc., 1607 Flower St., Glendale, 
alif. 

Magnex Corp., 90-28 VanWyck Expressway, Ja- 
maica, ; 
oy 35-37 Abbett 
Millen Mfg. Co., 
Malden, Mass. 
Muirhead & Co., Ltd., Beckenham, Kent, England 
MYCALEX cor. oor AMERICA, Clifton Bivd., 

Clifton, N. J. PG. 


Nuclear seancienemuets Corpo 2460 N. Arlington 
Ave., Indianapolis 18, 
Orthon Corp., 198 Albion Ave., 


John, 1 Main St., Racine, Wis. 
151 Pasadena Ave., South Pasa- 
Phoenix Precision Instrument Co., 


3803-05 N. 5th 

St., Philadelphia, Pa. 

Pyramid Instrument Corp., 630 Merrick Rd., 
brook, N. Y. 

R-C SCIENTIFIC INSTRUMENT CO., 305 Culver 
Bivd., Playa Del Rey, Calif. ADV. ‘PG. 104 

Radioisotope Application Co., 1834 University 
Ave., Berkeley 3, Calif. 

Research Development Manufacture, 429 E. Col- 
lom St., Philadelphia 44, 

Rubicon ¢ €o., Ridge Ave. at oath St., Philadelphia 
SANBORN Ay 39 Osborn St., 
ADV. 
Scientific , he hl Inc.. 

land, Calif. 
ag a cay 
Westbury, N. 
Shallcross Mfg. Co., 
dale, Pa. 
Specialty Assembling & Pushing Co., 79 Clifton 
Place, Brooklyn 38, N 
Telectro age ig Corp. 35-16 37th St., 
136 High St., 


Inc., Ave., Morristown, 


James, 150 Exchange St., 


Paterson 2, 


Oster Mfg. Co., 
Phaostron Co., 
dena, Calif. 


Cambridge, Mass, 


3110 Aneline St., Oak- 


Inc., Post & Stewart Aves., 


10 Jackson Ave., Colling- 


Long 
Island City 1, 
TRACERLAB, inc 
ADV. PG. 23 
U. S. Gauge Div., American 
Inc., Sellersville, Pa. 

U. S$. RADIUM CORP., Ta Pear! St., 
N. Y. ADV. PG. 

Vectron, Inc., 400 hein St., Waltham, Mass. 

VICTOREEN INSTRUMENT cO., 3800 Perkins Ave., 
Cleveland 14, Ohio. ADV. PG. 20 

VICTORY ENGINEERING or. Springfield Rd., 
Union, N. J. ADV. PG. 

WATERS MANUFACTURING. INC., 4 Gordon St., 
Waltham 54, Mass. ADV. PG. 101 968 


P. O. Box 
Williams, Brown & Earle, Inc., 904-06 Chestnut 
St., Philadelphia 7, Pa. 
Winslow Co., Inc., 9 Liberty St., 
Wiring Device Dept., General 
Bissell St., Providence, R. |. 


Boston 10, Mass. 
Machine & Metals, 


New York 7, 


Westinghouse Electric Corp., 
Pittsburgh 30, Pa. 


Newark, N. J. 
Electric Co., 66 


INSTRUMENT PARTS—Precision 


., Old Country Rd., Garden City, N. Y. 
Research, Inc. 3788 W. Belmont, Chi- 
Barnes Development Co., 


213 W. Baltimore Pike, 

Lansdowne, Pa. 

Belock Instrument Corp., 111-01 14th Ave., Col- 
lege Point, N. Y. 

Bogart Mfg. Corp., 318 Siegel St., Brooklyn 6, 
N. Y. 

Bristol Co., Waterbury 20, Conn. 

Brookfield Engineering Labs., 
Stoughton, Mass. 

Buh! Optical Co., 1009 Beech Ave., Pittsburgh 33, 
P 


a. 
CAMBRIDGE INSTRUMENT CO., INC., 3210 Grand 
Central Terminal, New York 17, N. Y. ADV. 


Arma Cor 
Associat 
cago, Ill. 


Inc., Porter St., 
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NUCLEAR AND ALLIED PRODUCTS 


Cinema Engineering Co., 

Burbank, Calif. 
Clifton Precision Products Co., 

Marple, Clifton Heights, Pa. 
Custom Scientific Instruments, Inc., 

170, Arlington, N. 

Electro-Mec Laboratory, 

Island City, N. Y. 
Ferner Co., R Ap 
Fish-Schurman Corp 

N. Y 


1510 W. Verdugo Ave., 
Broadway at 
P. O. Box 
21-09 43rd Ave., 


110 Pleasant St., Malden, Mass. 
, 70 Portman Rd., ‘New Rochelle, 


Long 


Foxboro Co., 38 Neponset Ave., 
—_ Mfg. Corp., 
J. 
nasicahe ay? 


Foxboro, Mass. 
212 Durham Ave., Metuchen, 


29-37 S. 6th St., 
Newark 7, 


Imtra Corp., 58 chertes St., Cambridge 41, Mass. 

Industrial Science Associates, 542 Fifth Ave. . New 
York 19, N. 

Infra Phan: thee By Corp., Roseland, N. J. 

Instrument Development Labs., Inc., 163 Highland 
Ave., Needham Heights, Mass. 

—- Co., Inc., 1150 McBride Ave., 
N 


om Co., 


Little Falls, 
Landsverk Electrometer Co., 550-552 W. Garfield 
Ave., Glendale 4, Calif. 
Leland Instruments, Ltd., 22-23 Millbank, London, 
Ss. W. 1, England 
Librascope, Inc., 1607 Flower St., 
—— Inc., 35-37 Abbett 
Ney Co., J. M., 71 Elm St., Hartford 1, Conn. 
PSC Applied Research Ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Canada 


Glendale, Calif. 
Ave., Morristown, 


Peay & Associates, L. ‘W., P. O. Box 8083, South- 
more Station, Houston, Texas 

Phaostron Co., 151 Pasadena Ave., South Pasa- 
dena, Calif. 

Phoenix Precision Instrument Co., 3803-05 North 
5th St., Philadelphia, Pa. 

Photocon Research Products, 421 N. Foothill Blvd., 
Pasadena 7, Calif. 

Pyramid Instrument Corp., 630 Merrick Rd., Lyn- 
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Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 
1 

Inc., 9 Liberty St., Newark, N. J. 


Long 


1 
Winslow Co., 


METALLOSCOPES 

Bausch & ine coment Co., 630 St. Paul St., 
Rochester 2, 

Ferner Co., R. . Tio Pleasant St., Malden, Mass. 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, 

JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 

Williams, Brown & Earle, Inc., 904-06 Chestnut 
St., Philadelphia 7, Pa. 


METALS 


Alnico 

Allegheny Ludlum Stee! Corp., 2020 Oliver Bidg., 
Pittsburgh 22, Pa. 

Arnold Engineering Co., Marengo, III. 

Permag Corp., 214 Taaffe Place, Brooklyn 5, N. Y. 


Newtonville, 


Aluminum 
Aluminum Co. of America, Alcoa Bidg., Pittsburgh 
, Pa. 

American Brass Co., Waterbury 20, Conn. 

American Oxygen Service Corp., 600 Essex St., 
Harrison, N. J. 

Astell & Co., a ., John B., 90 W. Broadway, New 
York 7, N. 

Belmont hoeae & ee | Works, Inc., 322 Bel- 
mont Ave., Brooklyn, N. 

Federated Metals Div., _ oe Smeltin S > 
fining Co., 120 Broadway, New York 

JARRELL-ASH CO., 26 Farwell St., Sessstoarsitie. 
Mass. ADV. PG. 105 

Precision Tube Co., Inc., North Wales, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., 
York 17, N. Y. 

Vacuum Metals Corp., 70 Memorial Drive, 
bridge 42, Mass. 


New 


Com- 


Antimony 


Alpha Metals, Sw P. O. Box 34, 56 Water St., 
Jersey City, N. 

Anchor Metal Cas 244 Boerum St., Brooklyn 6, 
. ¥, 


Belmont Smelting & ~e tmeeers Inc., 322 Bel- 
mont Ave., Brooklyn, N. 


METALS 





Cerro de Pasco Corp., 40 Wall St., New York 5, 
7742 W. 61st Place, Summit, 
26 Farwell St., 
05 


111 Broadway, New York 6, 


Division lead Co., 
WW 


JARRELL-ASH CO., 
Mass. ADV. PG. 1 

National Lead Co., 
N. Y. 


Newtonville, 


Arsenic 


Belmont Smelting & Sotning Works, Inc., 322 Bel- 
mont Ave., Brooklyn, N. Y. 
Come fe Pasco Corp., 40 Wall St., New York 5, 


Federated Metals Div., American Smelting & Re- 
fining Co., 120 Broadway, New York 5, N. Y. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 


Barium 


Belmont Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, We 
General seoeeeots Inc., Laboratory Park, Cha- 
rin Falls, Ohio 
JARRELL-ASH CO., 26 Farwell St., 
Mass, ADV. PG. 105 


Newtonville, 


Beryllium and Beryllium Alloys 

Belmont Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, N. Y. 

Beryllium Corp., Reading, Pa. 

Brush Beryllium Co., 4301 Perkins Ave., 


land 3, Ohio 
Jasonals ae Corp., 1085 Myrtle Ave., Brook- 
117 Liberty St., New York 


Cleve- 


lyn 6, 
Metallo "Chemical Corp., 


Metals. & ‘Controls Corp., General Plate Div., At- 
tleboro, Mass. 


Bismuth 


Alpha Metals ws 4 P. 
ersey City, N. J. 
ae” Metal Co, 244 Boerum St., 
Ve 


adaen Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, N. 
om de Pasco Corp., 40 Wall St., New York 5, 


¥. 
Division lead Co., 7742 W. 61st Place, Summit, 


O. Box 34, 56 Water St., 
Brooklyn 6, 


Federated ee Div.,‘American Smelting & om 
fining Co., 120 Broadway, New York 5, N. 

JARRELL-ASH CO., 26 Farwell St., cleat 
Mass. ADV. PG. 105 


Brass and Bronze 


American Brass Co., Waterbury 20, Conn. 

American Oxygen Service Corp., 600 Essex St., 
Harrison, N. J. 

Belmont Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, N. Y. 

a a Brass Co., 30 Grand St., Bridgeport 2, 


onn. 
Chase Brass & Copper Co., Inc., Waterbury 20, 
onn. 
Federated Metals Div., American Smelting & Re- 
fining Co., 120 Broadway, New York 5, N. Y. 
Phelps Dodge ree Products Corp., 40 Wall St., 
New York 5, N. 
Precision Tube Co., a North Wales, Pa. ‘* 
Revere Copper & Brass, Inc., 230 Park Ave., New 
York 17, N. Y. 


Cadmium 

Alpha Metals Inc., P. O. Box 34, 56 Water St., 
Jersey City, N. J. 

Belmont Smelting & Refining Works, Inc., 322 Bel- 


mont Ave., Brooklyn, N. 
Cerro de Pasco Corp., 40 Wall St., New York 5, 


7742 W. 61st Place, Summit, 


Eagle-Picher Co., Cincinnati, Ohio 

Federated Metals Div., American Smelting & Re- 
fining Co., 120 Broadway, New York 5, N. Y. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 


N. Y. 
Division Lead Co., 
i. 


Calcium 


Electro Metallurgical Co., A Div. of Union Carbide 
Carbon Corp., 30 E. 42nd St., New York 17, 
Vi 


Cerium 
Belmont Smelting & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 
General Biochemicals Inc., Laboratory Park, Cha- 
rin Falls, Ohio 
JARRELL-ASH CO., 26 Farwell St. 
5 
Corp., 1085 Myrtle Ave., 


Mass. ADV. 
117 Liberty St., 


Newtonville, 


Jasonals Chemical 
Brooklyn 6, N. 
Metallo Chemical Corp., 

York 6, N. 


New 
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Chromium 

Belmont Smelting & 1% Works, Inc., 
mont Ave., Brooklyn, N. 

Electro Metallurgical Co., Div. of Union Carbide & 
—- Corp., 30 E. 42nd St., New York 17, 


JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 


322 Be! 


Newtonville, 


Cobalt 


Belmont Smelti & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 
General Biochemicals Inc., Laboratory Park, Cha- 
rin Falls, Ohio 
JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 


Newtonville, 


Coefficient Metals 


Allegheny Ludium Stee! Corp., 2020 Oliver Bidg., 
Pittsburgh 22, Pa. 

Belmont yg | & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 

Carpenter Steel Co., The, Reading, Pa. 

Driver-Harris Co., Harrison, N. J. 

Vacuum Metals Corp., 70 Memorial Drive, Cam- 
bridge 42, Mass. 


Columbium 


Beimont Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, Y. 

Electro Metallurgical Co., Div. of Union Carbide 

Carbon Corp., 30 E. 42nd St., New York 17, 


N. 
Fansteel Metallurgical Corp., North Chicago, III. 
General Biochemicals Inc., Laboratory Park, Cha- 
rin Falls, Ohio 
JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 


Newtonville, 


Copper 
American Brass Co., Waterbury 20, Conn. 
Americon Oxygen Service Corp., 600 Essex St, 
Harrison, N. J. 
Belmont Smelting & 7% Works, 
if 


Belmont Ave., Brooklyn, N. 
Bridgeport Brass Co., 30 Grand St., 
‘onn. 
oe Pasco Corp., 40 Wall St., 


Inc., Waterbury 20, 


Inc., 322 
Bridgeport 2, 
New York 5, 
Chase Brass & Copper Co., 


Conn. 
a oy | hey Div., American Smelting & Re- 
Goan So 120 Broadway, New York 5, N. Y. 
JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 

Phelps Dodge Copper Products Corp., 40 Wall St., 
New York Y. 

Precision Tube Co., Inc., North Wales, Pa. 

Revere Copper o Brass, ‘ine. « 230 Park Ave., 
York 17, N. 

Vacuum aatole Corp., 70 Memorial Drive, Cam- 
bridge 42, Mass. 


New 


Europium 


General Biochemicals Inc., Laboratory Park, Cha 
grin Falls, Ohio 


JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 10. 
Metallo Chemical Corp., 117 Liberty St., 


, N. 


Newtonvilie, 


New York 


Foil 

Alpha Metals, Inc., P. O. Box 34, 56 Water St., 
Jersey City, N. J. 

Aluminum Co. of America, Alcoa Bidg., Pittsburgh 
19, Pa 


American Silver Co., 36-07 Prince St., Flushing, 


Brooklyn 6, 
Inc., 322 


N. 
Anchor Metal Co., 244 Boerum St., 
Y. 


cohen Smelting & “7, Works, 
Belmont Ave., Brooklyn, N. 

Brush Beryllium Co., 4301 Perkins Ave., 
land 3, Ohio 

one lead Co., 7742 W. 6st Place, Summit, 

JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 

Metals & Controls Corp., General Plate Div., Attle- 
boro, Mass. 

Wakefield Industries, Inc., 5108 Grove St., Skokie, 
i. 


Cleve- 


Newtonville, 


Gadolinium 
General Biochemicals Inc., Laboratory Park, Cha- 


rin Falls, Ohio 
JARRELL-ASH = e Farwell St., 
Mass. ADV. 05 
1085 Myrtle Ave., Brook- 
117 Liberty St., New York 


Newtonville, 


Jasonals Chesboni ll 
lyn 6, N. Y. 

Metallo Chemical Corp., 
6, N. Y. 
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METALS 





Gallium 
Aluminum Co. of America, Alcoa Bidg., Pittsburgh 


a. 
Belmont Smeiti & Refining Works, Inc., 322 
Belmont Ave. "Trostinn, N. Y. 
Eagle-Picher Co., Cincinnati, Ohio 
General Biochemicals Inc., Laboratory Park, Cho 
rin Falls, Ohio 
ELL-ASH =, 26 Farwell St., 
Mass. ADV. PG. 
——— Chemical + Ml 
yn 6, 


Newtonville, 


1085 Myrtle Ave., Brook- 


Germanium 


Belmont Smelting & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, a 

Eagle-Picher Co., Cincinnati, Ohio 

General ye Inc., Laboratory Park, Cha- 
rin Falls, 

JARRELL-ASH co, 26 Farwell St., 
Mass. ADV. PG. 105 

—— Chemical Corp., 1085 Myrtle Ave., Brook- 

n 

Radio Receptor Co., Inc., 251 W. 19th St., 
York 11, 

Sylvania Blocteic prepude, Inc., 1740 Broadway, 
New York 19, N. 


New 


Gold and Gold Alloys 
Baker & Co., Inc., 113 Astor St., Nework 5, N. J 
a & Harman, 82 Fulton St., New York 38, 


JARRELL-ASH CO., 26 Farwell St., 
ADV. PG. 105 
linc "Thendent Co., 59 E. Madison St., 


3, Mi. 

Makepeace Co., D. E., 30 Church St., 

Metals & Controls Corp., General Plate Div., At- 
tleboro, Mass. 

~—! Refining Co., 369 Mulberry St., 
ba 

Ney Co., J. M., 71 Elm St., Hartford 1, Conn. 


Western Gold & Platinum Works, 589 Bryant St., 
San Francisco, Calif. 


Hafnium 
Foote Mineral Co., 18 W. Chelton Ave., 


Newtonville, 
Chicago 
New York, 


Newark 2, 


Philadel - 


Newtonville, 


phia 44, Pa. 

JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 

“en he Corp., 
yn 9, 


1085 Myrtle Ave., Brook- 


High Permeability Alloys 

Allegheny Ludium Steel Corp., 2020 Oliver Bidg., 

Pittsburgh 22, Pa. 

Belmont Smelting & ey Works, Inc., 322 
Belmont Ave., Prooklyn, N : 

Carpenter Steel "Co. The, Reading, Pa. 

Driver-Harris Co., Harrison, N. J 

Vacuum Metals Corp., 70 Memorial Drive, Cam- 

bridge 42, Mass. 


Indium 
Alpha Metals, iy P. O. Box 34, 56 Water St., 


Jersey City, N. J. 
aa ig Metal Co., 244 Boerum St., Brooklyn 6, 


Vs 
ou de Pasco Corp., 40 Wall St., 
Division Lead Co., 7742 W. 61st Place, 


Wm. 
Federated Metals Div., Americon Smelting & Re 
fining Co., 120 Broadway, New York 5, N. Y 
General Biochemicals Inc., Laboratory Park, Cha- 

rin Falls, Ohio 
JARRELL-ASH CO., 26 Farwell! St., 
Mass. ADV. 105 
— Chemical Corp., 1085 Myrtle Ave., 
n 6, 
Western Gold & Platinum Works, 
San Francisco, Calif. 


New York 5, 


Summit, 


Newtonville, 
Brook 
589 Bryant St., 


Iridium 


American Platinum Works, N. J 
Oliver St., Newark, N. J. 

JARRELL-ASH co., 26 Farwell St., 
Mass. ADV. 105 

Jasonals Chemical Corp., 1085 Myrtle Ave., 
lyn 

Western Gold & Platinum Works, 
San Francisco, Calif. 


R. R. Ave. at 

Newtonville, 
Brook - 
589 Bryant St., 


Iron 


JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 
Vacuum — ~ 70 Memorial Drive, 


bridge 42, 


Laminated Metal Products 


BAR-RAY passucs. INC., 209 25th St., 
32, N. Y. ADV. 17 
Horizons, Inc., soon E. 79th St., Cleveland, Ohio 


D-40 


Newtonville, 


Cam 


Brooklyn 


Newtonville, 


Meioeeuee Co., D. E., 30 Church St., New York, 
Metals & Controls Corp., General Plate Div., At 


tleboro, Mass 


Lanthanum 


Genera! Biochemicals Inc., Laboratory Park, Cha 
grin Falls, Ohio 

JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 

Metallo Chemical Corp., 117 Liberty St., 
6,N.Y 


Newtonville, 


New York 


Lead and Lead Alloys 


Alpha-Metals, pats P. O. Box 34, 56 Water St., 
Jersey City, N. 
BAR-RAY PRODUCIS, INC., 209 25th St., 
lyn 32, N. Y. ADV. PG. 17 
Belmont Smelting & Refining Works, Iinc., 322 
Belmont Ave., Brooklyn, N. Y 
—_ Pasco Corp., 40 Wall St., 


Brock- 


New York 5, 


Division lead Co., 7742 W. 61st Place, Summit, 

I. 

Eagle-Picher Co., Cincinnati, Ohio 

Federated Metals Div., American Smelting & Re- 
fining Co., 120 Broadway, New York 5, N. Y 

Kasee ig) Inc., 23-15 Borden Ave., Long Island 
ity, 

National ‘lead Co., 


2 

PROFESSIONAL EQUIPMENT or 

New York 6, N. Y. ADV. PG. 116 

— a A Corp. 513 W. 54th St., 
. ¥. ADV 


111 Broadway, New York 6, 
149 Broadway, 


New York, 


Lithium 


Anchor Metal Co., 244 Boerum St., Brooklyn 6, 

Belmont Smelting & —_-% Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 

Foote vs ~ Co., 18 W. fiction Ave., 


phia 44, 

seneuLasee ‘co., 26 Farwell St., 
Mass. ADV. PG. 105 

Metallo Chemical 
York 6, N. Y. 


Philade!l- 
Newtonville, 


Corp., 117 Liberty St., New 


Magnesium 

Aluminum Co, 
burgh 19, Pa 

Belmont Smelting & Refining Works, Inc., 
mont Ave., Brooklyn, N. 

Dow Chemical Co., Midland, Mich. 

Federated Metals Div. . American Smelting & Re 
fining Co., 120 Broadway, New York 5, N. Y. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105. 


of America, Alcoa Bidg., Pitts- 


322 Bel- 


Manganese 


Belmont Smelting & Refining Works, Inc 
mont Ave., Brooklyn, N. Y. 
Electro Metallurgical Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, 
Y 


N > 
JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 


, 322 Bel- 


Newtonville, 


Mercury 

Belmont Smelting & Refining Works, Inc., 322 Bel- 
mont Ave., Brooklyn, N. Y. 

Daylite Vacuum Products Co., 5207 N. Milwavkee 


Ave., Chicago 30, Ill. 
Division Lead Co., ‘7742 W. 61st Place, Summit, 
i 
Detroit 26, 


Hill Co., C. R., 35 W. Grand River, 
ich 


Mich. 
Mallinckrodt Chemical ggg Second & Mallin- 
ckrodt Sts., St. Louis 7, 
Western Gold & Platinum Works, 
San Francisco, Calif. 


589 Bryant St., 


Molybdenum 


Belmont Smelting & ay Works, Inc., 322 Bel- 
mont Ave., Brooklyn, ¥. 

Cross Co., H., 15 a nal St., New York 38, 
N. Y. 

Fansteel Metallurgical Corp., North Chicago, Ill. 

General Biochemicals Inc., Laboratory Park, Cha- 
grin Falls, Ohio 

Sylvania Electric Products, Inc., 1740 Broadway 
New York 19, 3 

Vacuum Metals Corp., 70 Memorial Drive, 
bridge 42, Mass. 


Cam- 


Nickel and Nickel Alloys 

Allegheny oe ee Corp., 2020 Oliver Bidg. 
Pittsburgh 22, 

Belmont Smelting . Refining Works, Inc., 322 Bel 
mont Ave., Brooklyn, N. 

Carpenter Steel Co., The, Reading, Pa 

Chase Brass & Copper Co., Inc., Waterbury 20, 


Conn. 
Driver-Harris Co., Harrison, N. J 


1953-1954 DIRECTORY of 


Haynes Stellite Co., Div. of Union Carbide & Car- 
bon Corp., 725 S. Lindsay St., Kokomo, Ind. 
ween Co., Inc., 67 Wall St., New 

York 5, 
Precision Tobe i - Inc., North Wales, Pa. 


Nickel Ribbon 

Alloy Metal Wire Co., 
Prospect Park, Pa. 

Driver-Harris Co., Harrison, N. J 


13th & Pennsylvania Ave., 


Niobium 

JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 

Jasonals Chemical Corp., 
lyn 6, N. Y. 


Newtonville, 


1085 Myrtle Ave., Brook- 


Palladium 


American Platinum Works, N. J. 
Oliver St., Newark 5, N. J 

Bishop & Co, ee Malvern, Pa. 

JARRELL-ASH cO., 26 Farwell St., 
Mass. ADV. PG. 105 

Jasonals Chemical 
Brooklyn 6, N. Y. 

Linick Chemical Co., 59 E. Madison St., 


3, tl. 
Makepeace Co., D. E., 30 Church St., 
N 


R. R. Ave. at 


Newtonville, 
Corp., 1085 Myrtle Ave., 
Chicago 
New York, 
Plate Div., 


Newark 2, 


. We 
Metals & Controls 
Attleboro, Mass. 
Metz Refining Co., 
N. J 


Corp., General 
369 Mulberry St., 


Western Gold & Platinum Works, 
San Francisco, Calif. 


589 Bryant St., 


Phosphor Bronze 
American Brass Co., Waterbury 20, Conn 
Belmont Smelting & —s Works, Inc., 
mont Ave., Brooklyn, N. 
Bridgeport Brass Co., 30 A St., 


322 Bel- 
Bridgeport 2, 


Conn. 

Chase Brass & Copper Co., 
Conn. 

Precision Tube Co., Inc., North Wales, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., 
York 17, N. Y. 


Inc., Waterbury 20, 
New 


Platinum 


American Platinum Works, N. J. R. R. Ave. at 
Oliver St., Newark 5, N. J. 

Baker & Co., Inc., 113 Astor St., 

Bishop & Co., 4. Malvern, Pa. 

Handy & Harman, 82 Fulton St, 
N. Y. 

Jasonals Chemical Corp., 
lyn N. Y. 

Metals & Controls Corp., General Plate Div., At- 
tleboro, Mass. 

Metz Refining Co., 369 Mulberry St., 


New York 38, 
1085 Myrtle Ave., Brook- 


Newark 2, 


N. J. 
Western Gold & Platinum Works, 
San Francisco, Calif. 


589 Bryant St., 


Polonium 


Atomic Energy of Canada, Ltd., Commercial 
Products Div., P. O. Box 93, Ottawa, Ontario, 
Canada 

Canadian Radium & ope Corp., 630 Fifth 
Ave., New York 20, 

U. S. RADIUM = v338 Pearl St., New York 
7, N. Y¥. ADV. PG 1 


Powdered 


Aluminum Co. of America, Alcoa Bidg., Pittsburgh 
19, Pa. 

Antara Chemicals Div. of General he ae Corp., 
435 Hudson St., New York 14, 

Belmont Smelting & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 

Fansteel Metallurgical Corp., North Chicago, III. 

Handy & Harman, 82 Fulton St., New York 38 
a we 

National Lead Co., 111 Broadway, New York 6, 
N. Y. 

Western Gold & Platinum Works, 
San Francisco, Calif. 


589 Bryant St., 


Praseodymium 
Genera! Biochemicals Inc., 


grin Falls, Ohio 
JARRELL-ASH CO., 26 Farwell St., 
117 Liberty St., 


Laboratory Park, Cha- 


Newtonville, 
Mass. ADV. PG. 10: 
Metalio Chemical Corp., 

York 6, N. Y. 


New 


Radium 


Atomic 
Products Div., 
Canada 

Canadium Radium & So. me Corp., 630 Fifth 
Ave., New York 20, 

Radium Chemical Co., 161 %. 42nd St., 

New York 7, 


, N.Y. 
U. S$. RADIUM CORP., 535 Pearl St., 
N. Y¥. ADV. PG. 117 


Energy of Canada, Ltd., Commercial 
P. O. Box 93, Ottawa, Ontario, 


New York 
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NUCLEAR AND ALLIED PRODUCTS 


Rhenium 


Jasonals Chemical Corp 


, 1085 Myrtle Ave., 
lyn 6, N.Y 


Brook- 


Samarium 

General Biochemicals Inc., 
grin Falls, Ohio 

JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 

Jasonals oegent Corp., 
lyn 6, Ve 

Metallo Chemica Corp., 


O 


Laboratory Park, Cha- 
Newtonville, 
1085 Myrtle Ave., Brook- 


117 Liberty St., New York 


Silicon 

Belmont Smelting & Refining Meenas Inc., 322 
Belmont Ave., Brooklyn, N. Y. 

Electro Metallurgical Co., Div. % Union Carbide 
S tna Corp., 30 :. 42nd St., New York 17, 

Foote Mineral Co., 18 W. Chelten Ave., Philadel- 
phia 44, Pa, 


General Biochemicals Inc., Laboratory Park, Cha- 
grin Falls, Ohio 
Jasonals Chemical Corp., 


1085 Myrtle Ave., Brook- 
lyn 6, N 


Silver 

American Platinum ee: Ms J. R. R. Ave. at 
Oliver St., Newark 5, 

Baker & Co, Inc., 113 lee oe Newark 5, N. J. 

Belmont Smelting & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 

ba ~ Pasco Corp., 40 Wall St., New York 5, 

New York 38, 


ag & Harman, 82 Fulton St., 
JARRELL-ASH CO., 26 Farwell St., 
105 


Mass. ADV. PG. 
Makepeace Co., D. E., 30 Church St., 


Newtonville, 
New York, 


N. Y. 
Mallinckrodt Chemical Works, 
krodt Sts., St. Louis 7, Mo. 
Metals & Controls Corp., General Plate Div., At- 


tleboro, Mass. 
nae Refining Co., 369 Mulberry St., Newark 2, 
Ney Co., J. M., 71 Elm St., Hartford 1, Conn. 


Western Gold & Platinum Works, 589 Bryant St., 
San Francisco, Calif. 


Second & Mallinc- 


Silver Alloys and Compounds 

Alpha Metals Inc., P. O. Box 34, 56 Water St., 
Jersey City, N. J. 

American Oxygen Service Corp., 600 Essex St., 
Harrison, N. J. 

American Platinum i N. J. R. R. Ave. at 
Oliver St., Newark 5, J. 

“ane Metal Co., 244 , St., Brooklyn 6, 

Inc., 322 

New York 38, 


30 Church St., 


Belmont Smelting & Refining Works, 
Belmont Ave., Brooklyn, N. Y. 

Handy & Harman, 82 Fulton St., 
N. Y 


ss New York, 


Makepeace Co., 
N 


Mallinckrodt Chemical Works, Second & Mallinc- 
krodt Sts., St. Louis 7, Mo 
Merck & Co., Inc., Rahway, N. J. 
Metals & Controls Corp., General Plate Div., At- 
tleboro, Mass. 
369 Mulberry St., 


Metz Refining Co., Newark 2, 
N 


Vacuum Metals Corp., 70 Memorial Drive, Cam- 


bridge 42, Mass. 
Western Gold & Platinum Works, 589 Bryant St., 


San Francisco, Calif. 


Steel 


Allegheny Ludium Steel Corp., 2020 Oliver Bidg., 
Pittsburgh 22, Pa 
Astell & -. John B., 

York 7, 


90 W. Broadway, New 


Bethlehem ya a Bethlehem, Pa. 

Carpenter Steel e, Reading, Pa. 

Crucible Steel Co. of pa 405 Lexington Ave., 
New York 17, 

KeBoag Co., M. we Chemical Mfg. Div., P. O. 
Box 469, ‘Jersey City 3, J. 

United States Steel Corp., 525 William Penn Place, 
Pittsburgh 30, Pa. 

Vacuum Metals Corp., 70 Memorial Drive, Cam- 
bridge 42, Mass. 


Steel, Stainless 

Allegheny Ludium Steel Corp., 2020 Oliver Bidg., 
Pittsburgh 22, Pa. 

Alloy Tube Div., Carpenter Steel Co., Union, N. J. 

American Oxygen Service Corp., 600 Essex St., 
Harrison, N. J. 

—_ 6 Y= * swans B., 90 W. Broadway, New 

BARRAY’ PRODUCTS, - 209 25th St., Brooklyn 
32, N. Y. ADV. PG. 

Carpenter Steel Co., The, Reading, Pa. 

Crucible Steel Co. of pm 405 Lexington Ave., 
New York 17, N. 


METERS 





Driver-Harris Co., Harrison, J. 

United States Steel Corp., tos. William Penn Place, 
Pittsburgh 30, Pa. 

Vacuum Metals Corp., 70 Memoria! Drive, Cam- 
bridge 42, Mass. 


Strontium 
ee ve Co., 


samneuis si ‘Co., 
Mass. ADV. PG. 


18 W. Chelten Ave., Philadel- 


m Farwell St., Newtonville, 
05 


Tantalum 


Belmont Smelting & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 

Electro Metallurgical Co., Div. of Union Carbide 
& Carbon Corp., 30 E. 42nd St., New York 17, 


N. Y. 

Fansteel Metallurgical Corp., North Chicago, Ill. 

Horizons, Inc., 2891 E. 79th St., Cleveland, Ohio 

JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 

Jasonals Chemical Corp., 
lyn 6, N. Y. 

Metal Hydrides, Inc., 
erly, Mass. 


1085 Myrtle Ave., Brook- 
12-24 Congress St., Bev- 


Thermostatic Bi-Metals 
See BI-METALS—Thermostatic 


Tin 
Alpha Metals, Inc., P. O. Box 34, 56 Water St., 


Jersey City, N. J 

Ana Metal Co., Brooklyn 6, 
6. ¥. 

Belmont Smelting & Refining Works, Inc., 322 
Selmont Ave., Brooklyn, N. Y. 

sar aes lead Co., 7742 W. 61st Place, Summit, 

JARRELL-ASH CO., R Farwell St., 
Mass. ADV, PG. 

Josonals Chemical — 
lyn 6, N. 

Mallinckrodt Chemica! Works, Second & Mallinc- 
krodt Sts., St. Lovis 7, Mo 

National Lead Co., 111 Broadway, New York 6, 
N 


"244 Boerum St., 


Newtonville, 


1085 Myrtle Ave., Brook- 


Titanium 

Belmont Smelting & Refining Works, 
Belmont Ave., Brooklyn, 

Crucible Stee! Co. of America, 405 Lexington Ave., 
New York 17, ¥. 

Electro Metallurgical Co., Div. of Union Carbide 
NS eee Corp., 30 E. 42nd St., New York 17, 

Foote Mineral So, 


18 W. Chelten Ave., Phila- 
delphia 44, 


Horizons, Inc., 2891 E. 79th St., Cleveland, Ohio 
JARRELL-ASH oa = Farwell St., Newtonville, 


Mass. ADV. > 

ay 4 omnes Corp., 1085 Myrtle Ave., 
yn o, 

Metal bardrides, Inc., 12-24 Congress St., Bev- 
erly, Mass. 

Vacuum Metals Corp., 70 Memorial Drive, 
bridge 42, Mass 


Inc., 322 


Brook - 
Cam 


Tungsten 

Belmont Smelting & Refining Works, 
Belmont Ave., Brooklyn, 

Electro Metallurgical Co., Div. of Union Carbide 
& Carbon Corp., 30 E. 42nd St., New York 17, 


Inc., 322 


mm ¥; 

Fansteel Metallurgical Corp., North Chicago, Ill. 
JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 
Jasonals Chemica! Corp., 1085 Myrtle Ave., Brook- 

lyn 6, N. Y. 
Northern Electronic 
Savveur des Monts, 
Canoda 
Sylvania Electric Products, 
New York 19, N. Y. 


& Vacuum Industries, St. 
P. Q., P. O. Box 105M, 


Inc., 1740 Broadway, 


Tungsten Ribbon 

Cross Co., H., 15 Beekman St., New York 38, 
N. Y. 

Sylvania Electric Products, Inc., 1740 Broadway, 
New York 19, N. Y. 


Uranium 

JARRELL-ASH ©O., 26 Farwell St., 
Mass. ADV. PG. 105 

Mallinckrodt Chemical Works, Second & Mallinc- 
krodt Sts., St. Lovis 7, Mo 

Vitro Corp. of America, 233 Broadway, 
York 7, N. Y. 


Newtonville, 
New 


Vanadium 


Belmont ‘Smelting & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, N. Y. 
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Electro Metallurgical Co., A Div. of Union Car 
os zoe Corp., 30 E. 42nd St., New York 


17, 
General Biochemicals Inc., Laboratory Park, Cha 
grin Falls, 
sens CO., 26 Farwell St., 
Mass. ADV. PG. 105 
sy Chemical Corp., 1085 Myrtle Ave., Brook 
yn 6, 


Newtonville, 


Zine 

Anchor Metal Co., 244 Boerum St., Brooklyn 6, 
N. Y 

Inc., 322 


New York 5, 


Belmont Smelting & Refining Works, 
Belmont Ave., Brooklyn, N. Y. 
Cerro de Pasco Corp., 40 Wall St., 


N. Y. 

Eagle-Picher Co., Cincinnati, Ohio 

Federated Metals Div., American Smelting & Re 
fining Co., 120 Broadway, New York 5, N. Y. 

JARRELL-ASH CO., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 

Jasonals spemtens Corp., 
lyn 6, N. 

National ca Co., 111 Broadway, New York 6, 
N. Y. 


1085 Myrtle Ave., Brook 


Zirconium 


Belmont Smelting & Refining Works, Inc., 322 
Belmont Ave., Brooklyn, Y. 

E'ectro Metallurgical Co., Div. of Union Carbide 
& ee Corp., 30 E. 42nd St., New York 17, 


N. 
Foote “iineral Ge. . 18 W. Chelten Ave., Philadel- 


phia 44 

Horizons, ‘inc, "2891 E. 79th St., Cleveland, Ohio 

JARRELL-ASH ‘co., 26 Farwell St., Newtonville, 
Mass. ADV. PG. 105 

Jasonals Chemical Corp., 1085 Myrtle Ave., Brook- 
lyn 6, ° 


METERS—BTU 


Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
deiphia 44, Pa. ADV. PG. 67 

Precision Scientific Co., 3737 W. Cortiond St., Chi 
cago 47, iil, 


METERS—Counting Rate 


ANTON ELECTRONIC LABS., INC., 1226-38 Flush- 
ing Ave., Brooklyn 37, N. Y. ADV. PG. 120 
ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back Cover 
Atomlab, Inc., 489 Fifth Ave., New York 17, N. Y. 
Automatic Temperature Control Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa 

BERKELEY SCIENTIFIC co., DIV. OF BECKMAN IN- 
STRUMENTS, INC., 2200 Wright Ave., Richmond, 
Calif. ADV. PG. 79 

Bristol Co., Waterbury 20, Conn 

Burndept Ltd., West St., Erith, Kent, United Kingdom 

Cinema-Television Ltd., Worsley Bridge Rd., London, 
S. E. 26, England 

Clary Multiplier Corp., 408 Junipero St., 
Calif 

DETECTOLAB, 
il. ADV. 

Detectron Corp., 5420 Vineland Ave., 
wood, Calif. 

Douglas Radio Labs., 176 Norfolk Ave., Boston 19, 


Mass. 

— ELECTRONICS LTD., EKCO WORKS, Sovthend- 

n-Sea, Essex, England. ADV. PG. 103 

EL- STRONICS, INC., 5th & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 15 

Fleming Radio (Developments) Ltd., 
St., London, E. C. 1, England 

Franklin Electronics, Inc., 415 W. Pike St., 
delphia 40, Pa. 

J-B-T Instruments, Inc., 441 Chapel St., 
8, Conn. 

Laboratory for Electronics, Inc., 
15, Mass. 

Macdonald Co., Inc., W. S., 33 University Rd., Com- 
bridge 38, Mass. 

Marconi = ltd., 
York 4, 

anet Engineering ttd., 
Canada 

North ye Philips Co., Inc., 750 S. Fulton Ave., 
Mt. Vernon, Y. 

NUCLEAR INSTRUMENT & CHEMICAL CO., 223 W. 
Erie St., Chicogo 10, Ill. ADV. PG Back Cover 

Nuclear Measurements Corp., 2460 N. Arlington Ave., 
indianapolis 18, Ind. 

Nuclear awd Co., P. O. Box 455, Center 
tAoriches, N. Y. 

NUCLEONIC CO..OF ey 497 Union St., 
lyn 31, N.Y. ADV. 18 

Orthon Corp., 198 Albion Tan , Paterson 2, N. J. 

PSC Applied Research Ltd., 1450 O'Connor Drive, 
Toronto 13, Ontario, Conoda 

2235 S$. le 


— R 
rea Ave., Los Angeles 16, Calif 
ne "SCIENTIFIC INSTRUMENT co., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 
Radiation Counter Labs., Inc., 5122 W. Grove St., 
Skokie, tl, 


San Gabirel, 
en _ N. Sheridan, Chicago 26, 
PG. 


North Holly- 


18-20 Laystoll 
Phila- 
New tiaven 
75 Pitts St., Boston 
New 


23-25 Beaver St., 


Armnprior, Ontario, 


Brook- 


tig 
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METERS 





RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, ill. ADV. PG. 10 

Radioactive Products, inc., 443 Congress St., Detroit 
26, Mich, 

Standard Electric Time Co., 89 Logan St., Springfield, 

Oss. 

Standard cae seen Corp., 
New York 21, 

TECHNICAL Associates, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG. 86 

TRACERLAB, INC., 130 High St., Boston 10, Mass. 
ADV. PG. 23 

Utting Associates, Inc., 290 Center S!., 


Mass. 
VICTOREEN INSTRUMENT CO., 
Cleveland 14, Ohio ADV. PG 
Walkirt Co., 145 W. Hazel, Inglewood, Calif. 
Wang Laboratories, 296 Columbus Ave., Boston 16, 
Mass. 
Waters, inc., Robert A., 4 Gordon St., 
M 


ass. 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
Frelinghuysen Ave., Nework 5, N. J. ADY. PG. 
W 


2 East End Ave., 


Newton 58, 


3800 Perkins Ave., 


Waltham 54, 


METERS—Electric 
See AMMETERS; VOLTMETERS etc. 


METERS—Flow 
American Gas Furnace Co., 130 Spring St., 
600 Essex St., 


Elizabeth, 


American Oxygen Service Corp., 

Harrison, | N. J. 
t Control! Co., Inc., 5206 Pu- 

laski Ave., Philadelphia 44, Pa 

B.1.F, Industries, P. O. Box 1342, Providence, R. |. 

Bristol Ce., Waterbury 20, Conn. 

Brooks Rotameter Co., Box A-1347, 

Consolidated Siphon Supply Co., 
St., New York, N. Y. 

Daylite Vacuum gg Co., 5207 N. Milwaukee 
Ave., Chicago 30, 

Detectron Corp., 3420 ' Vinetond Ave., 
wood, Calif. 

Eclipse-Pioneer Div., 
boro, N. J. 

Fischer & Porter Co., 50 Warminster Rd 

Fisher Scientific Co. , 709 Forbes St., 
Pa. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 
Greiner Glassblowing Laboratory, 3604 E. Medford 
St., Los Angeles 63, Calif. 
Hegon Corp., 323 Fourth Ave., 
Hastings Instrument Co., Super 

Ave., Hampton, Va. 





Lansdale, Pa. 
Inc., 24 Wooster 


North Holly- 
Bendix Aviation Corp., Teter- 


, Hatboro, Pa. 
Pittsburgh 19, 


Pittsburgh 30, Pa. 
Highway at Pine 





y Co., 1315 S. Clarkson St., 
Denver 10, Colo. 

Hays Corp., Michigan City, Ind. 

Inflico, Inc., P. O. Box 5033, Tuscon, Ariz. 

leeds & Northrup Co., Philadelphia 30, Pa. 

Mi tis-Ho ywell, ft Co., 2753 Fourth 
Ave., S., Minneapolis, Minn. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
deiphia 44, Pa. ADV. PG. 67 

Phoenix Precision Instrument Co., 
5th St., Philadelphia, Pa. 

Republic ag Meters Co., 2240 Diversey Pkwy., Chi 
cago 47 

Scientific deces coer Co., Inc., 
Terrace, Bloomfield, N. 

Simplex Valve & Meter a " 
Philadelphia 42, Pa. 

Trimount Instrument Co., 3119 W. Lake St., 
12, tM. 

U. $. Gauge Div., American Machine & Metals, Inc., 
Sellersville, Pa. 

Vitro Corp. of America, 233 Broadway, New York 7, 





3803-05 North 
100 Lakewood 
68th & Upland Sts., 


Chicago 


426 Worthington Ave., Harri- 


N.Y. 
Worthington Corp., 
son, 


METERS—Gas, Precision Metering 


600 Essex St., Har 


American Oxygen Service Corp., 


tison, N. J. 
B.1.F. Industries, P. O. Box 1342, Providence, R. |. 


Bristo! Co., Waterbury 20, Conn. 

Fischer & Porter Co., 50 Warminster Rd., 
Po. 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
Pa. 

Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, 

METERS—Gauss 

aa va 8 ae. be ye arty Stewart Ave., Gorden City, 
N. 115 

GENERAL ALecTaic co., fe ag sates DIV., 

"AD v. 


Schenectady 5, N. Y. 
Magnaflux Corp., 7300 W pteead “ae i 


Hatboro, 


Chicago 


31, tl. 

Marlon Electrical Instrument Co., 402 Canal St., Man- 
chester, N. 

Rawson Electrical Instrument Co., 
Cambridge 42, Mass 

Varian Associotes, 311 Honsen Way. 
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114 Potter St., 
Palo Alto, 


METERS—pH 


Aloe Scientific Div., A. S$. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo. 

BECKMAN INSTRUMENTS, INC., 820 Mission St., 
South Pasadena 183, Calif. Estes PG. 113 

Bristol Co., Waterbury 20, Con 

CAMBRIDGE INSTRUMENT co., " INC., 
Central Terminal, New York 17, N. 
PG. 110 

Central Scientific Co., 1700 
cago 13, til, 

Coleman Instruments, inc., Maywood, III. 

“— _ Corp., 70 Portman Rd., New Rochelle, 


3210 Grand 
Y. ADV. 


Irving Park Rd., Chi- 


Fisher "Eclontite Co., 709 Forbes St., Pittsburgh 19, 
Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

Horshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Hellige, Inc., 3718 “Northern Bivd., Long Island City 
Gy Mie Ue 


Leeds & Northrup Co., Philadelphia 30, Pa 

Macbeth Corp., Cocheton Turnpike, P. O. Box 950, 
Newburgh, N. Y 

Marconi Instruments, 
York 4, N. Y. 

a Honeywell aagateter Co., 

S., Minneapolis, Min 

MINNEAPOLIS. HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
deiphia 44, Pa. ADV. PG. 67 

Photovolt Corp., 95 Madison Ave., 

Y 


Ltd., 23-25 Beaver St., New 


2753 Fourth 


New York 16, 


Ve 

Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, Il 

Thomas Co., Arthur H., 
Philadelphia 5, Pa 

Wallace & Tiernan Co., Inc., Belleville 9, N. J. 

Welch Scientific Co., W. M., 1515 Sedgwick St., Chi- 
cago 10, til. 

Williams, Brown & Earle, inc., 904-06 Chestnut St., 
Philadelphia 7, Pa 

Yonkers Laboratory Supply Co., 
Yonkers 2, N. Y. 


W. Washington Square, 


70 Palisade Ave., 


METERS—Period 


ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back 
Cover 

Detectron Corp., 5420 Vineland Ave., 
wood, Calif. 

Franklin vO 
delphia 40, 

Marconi 1. Ltd., 
York 4, N. Y. 

Radiation Counter Labs. ’ 
Skokie, Hl. 

Standard Electric Time Co., 89 Logan St., 
field, Mass. 

bat og \ eeseaten Corp., 
burgh 30, 

Wheelco eceanis Div., 
ford, Ill. 


METERS—Recording 
See also RECORDERS 


Automatic Temperature Control Co., Inc., 
laski Ave., Philadelphia 44, Pa. 

B.1.F. Industries, P. O. Box 1342, Providence, R. | 

Bristol Co., Waterbury 20, Conn. 

Brooks Rotameter Co., Box A-1347, Lansdale, Pa 

Brush Electronics Co., 3405 Perkins Ave., Cleveland 
14, Ohio 

CAMBRIDGE INSTRUMENT CO., INC., 3210 Grond 
Central Terminal, New York 17, N. Y. ADV. 
PG. 110 

Clary Multiplier Corp., 408 Junipero St., 
Calif 

Colloid Equipment Co., 
York 7, N. Y. 

Cramer Co., Inc. . W., Box 13, Centerbrook, Conn. 

DETECTOLAS, inte 6544 N. Sheridan, Chicago 26, 
1. ADV. PG. 116 

Esterline-Angus Co., 
apolis 6, Ind 

Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa. 

Fischer & Porter Co., 50 Warminster Rd., 
Pa. 

Foxboro Co., 

General ie gmenesee Inc., 
Falls ¥, 

GENERAL ELECTRIC CO., gg gg! SALES DivV., 
Schenectady 5, N. Y. “ADV. PGS. 2-5 

Hagan Corp., 323 Fourth Ave., 

Hays Corp., Michigan City, Ind. 

Infilco, Inc., P. O. Box 5033, Tuscon, Ariz 

Leeds & Northrup Co., Philadelphia 30, Pa 

Matthew Laboratories, 345 Nepperhan Ave., 


2753 Fourth 


North Holly- 
Inc., 415 W. Pike St., Philo- 
23-25 Beaver St., New 
Inc., 5122 W. Grove St., 
Spring- 
P. O. Box 868, Pitts- 


Barber-Colman Co., Rock- 


5206 Pu 


San Gabriel, 


Inc., 19 Murray St., New 


inc., P. O. Box 596, Indian- 


Hatboro, 


38 Neponset Ave., Foxboro, Mass. 
Laboratory Park, Chagrin 


Fiacbores 30, Pa. 


Yonkers 


—_ Honeywell Regulator Co., 
S., Minneapolis, Minn 

MINNEAPOLIS. HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
deiphia 44, Pa. ADV. PG. 67 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Po. 

Precise Measurements Co., 942 Kings Highwoy, Brook- 
lyn 23, N. Y. 


1953-1954 DIRECTORY of 


SANBORN “> 39 Osborn St., Cambridge, Mass. 
ADV. PG. 9 

Simplex Valve . Meter Co., 
Philadelphia 42, Pa. 

Swartout Co., 18547 Euclid Ave., Cleveland, Ohio 

TRACERLAB., INC., 130 High St., Boston 10, Mass 
ADV. PG. 23 

Weksler Thermometer Corp., 
W. 32nd St., New York 1, 

ay yo Electric Corp., °. O. Box 868, Pitts- 
burgh 30, 

WESTON ELECTRICAL INSTRUMENT ware 614 Fre- 
linghuysen Ave., Newark 5, N. J. PG. 11 

Wheelco Instruments Div., Barber- Feng Co. ~» Rock- 
ford, lil. 

Worthington Corp., 426 Worthington Ave., 
N. J. 


68th & Upland Sts., 


Ye eam Bidg., 49 


Harrison, 


METERS—Roughness 


The, Maplewood, Maine 
3405 Perkins Ave., Cleveland 


Baker Co., Inc., 
Sant 7 pcm Co., 


Oh 

GENERAL. “ELECTRIC co., oy ag SALES DiV., 
Schenectady 5, N. Y. ADV. PGS 5 

Guiton Mfg. Corp., 212 Durham or Metuchen, 
N. J. 

North American Philips Co., Inc., 750 S. Fulton Ave., 
Mt. Vernon, 

Precision Scientific Co., 
cago 47, ill. 

Williams, Brown & Earle, 
Philadelphia 7, Pa. 


3737 W. Cortland St., Chi- 


Inc., 904-06 Chestnut St., 


METERS—Survey, Radiation 


See CHAMBERS, lonization; COUNTERS, etc. 


METERS—Thermocouple 


Chagrin Falls 6, Ohio 
Brooklands Works, 


Assembly Products, Inc., 

Baldwin Instrument Co., Ltd., 
Dartford, Kent, Engiond 

Bristol Co., Waterbury 20, Conn. 

Columbus a Corp., 1010 Saw Mill River Rd., 
Yonkers, 

Fisher Scleetife Co. , 709 Forbes St., Pittsburgh 19, 
Pa 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

Fredericks Co., George E., Bethayres, Pa. 

General Controls Co., Glendale 1, Calif. 

GENERAL ELECTRIC CO., APPARATUS SALES DiV., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Hastings Instrument Co., Super Highway of Pine 
Ave., Hampton, Va. 

Hickok Electrical Instrument Co., 
Ave., Cleveland 8, Ohio 

Industrial Controls, Inc., 525 N. Noble St., 
22, Wi. 

International Instruments, Inc., P. O. Box 2954, New 
Haven 15, Conn. 

J-B-T Instruments, Inc., 
8, Conn 

leeds & Northrup Co., 

Lindberg Engineering Co., 
Chicago 12, Ill. 

Marion Electrical Instrument Co., 
Manchester, N. H. 

Measurement Engineering Ltd., 
Canada 

Millivac Instruments, 
Schenectady, ¥e 

sa = Co., 151 Pasadena Ave., 
Calif. 

Pyramid Instrument Corp., 
brook, 

Q.V.S., Inc., 20 N. 15th St., 

Rawson Electrical Instrument Co., 
Cambridge 42, Mass. 
Richards Co., Inc., Arklay S., 
Newton Highlands 61, Mass. 
Sensitive Research Instrument Corp., 
Mt. Vernon, N. Y. 

Simpson Electric Co., Div. of American Gage & 
Machine Co., 5208 W. Kinzie St., Chicago 44, III. 

Supreme, inc., Box MH552, Greenwood, Miss. 

Thwing-Albert Instrument Co., Penn St. & Pulaski 
Ave., Philadelphia 44, Pa. 

Triplett Electrical Instrument Co., 286 Harmon Rd., 
Bluffton, Ohio 

Welch Scientific Co., W. M., 
cago 10, fil. 

West Instrument Corp., 525 N. Noble St., 
22, i. 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 


burgh 30, Pa. 
WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Newark 5, N. J. ADV. PG. 11 
Wheelco instruments Div., Barber-Colman Co., Rock- 
ford, Hil. 
Winslow Co., Inc., 


METERS—Water Turbidity 


8030 Georgia Ave., 


The, 10514 Dupont 
Chicago 
441 Chapel St., New Haven 


Philadelphia 30, Pa 
2450 W. Hubbard St., 


402 Canal St., 
Arnprior, Ontario, 
444 Second St., Box 997, 
South Pasadena, 


630 Merrick Rd., Lyn- 


East Orange, N. J. 
114 Potter St., 


12 Winchester St., 


9 Eim Ave., 


1515 Sedgwick St., Chi- 


Chicago 


9 Liberty St., Newark, N. J. 


American Instrument Co., Inc., 
Silver Spring, Md 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
‘a. 

Harshaw Scientific Div. of Harshaow Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 
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NUCLEAR AND ALLIED PRODUCTS 


Jordan Electronic Mfg. Co., Inc., Union Bidg., 119 
E. Union St., Pasadena 1, Calif. 

Phoenix Precision instrument Co., 3803-05 North 5th 
St., Philadelphia, Po. 


MICA 


Asheville- aoe Mica Co., Inc., 82 Worth St., 
New York 13, N. 

Brush Beryllium Ae 4301 
3, Ohio 

Continental-Diamond Fibre Co., Newark, Delaware 

General Electric Co., Chemical Div., 1 Plastics Ave., 
Pittsfield, Mass. 

Homme! Co., O., 209-213 Fourth Ave., Pittsburgh, 


Perkins Ave., Cleveland 


Pa. 

Mitchell- aunt, nertaton Co., Inc., 51 Murray St., 
New York 7 v. 

MYCALEX corp. ‘OF AMERICA, Clifton Bivd., Clifton, 
N. J. ADV. PG. 106 

NUCLEONIC CO. OF AMERICA, 497 Union St., 
Brooklyn 31, N. Y. ADV. PG. 118 

Paisley Products, Inc., 1770 Canalport Ave., Chi- 
cago 16, lil. 

Radiation Counter Labs. , Inc., 5122 W. Grove St., 
Skokie, Ill 

Sylvania Electric 
New York 19, N. 

United Mineral & Chemleal Corp., 
York 13, N. Y. 

Wakefield Industries, Inc., 5108 Grove St., 
Wi, 


+ Daman inc., 1740 Broadway, 


16 Hudson St., New 


Skokie, 


MICROAMMETERS 


Assembly Products, Inc., Chagrin Falls 6, Ohio 

Boldwin instrument Co., Ltd., Brooklands Works, 
Dartford, Kent, England 

Beede Electrical Instrument Co., 
N. H 

Burlington Instrument Co., Burlington, lowa 

CAMBRIDGE INSTRUMENT CO., INC., 3210 Grand 
Centra! Terminal, New York 17, N. Y. ADV. PG. 
110 

Columbus Products Corp., 1010 Sow Mili River Rd., 
Yonkers, N. Y. 

Dejur-Amsco Corp., 45-01 Northern Bivd., 
land City 1, N. Y. 

Doelcam Corp., 1400 Soldiers Field Rd., Boston 35, 
Mass. 
Electric Design & Mfg. Corp., Burlington, lowa 
aoe Instrument Div., Robertshaw-Fulton Controls 
2920 N. 4th St., Philadelphia 33, Pa. 
GENERAL ELECTRIC CO., APPARATUS SALES Div., 
Schenectady 5, N. Y. "ADV. PGS. 2-5 

Hickok Electrical Instrument Co., 10514 Dupont Ave., 
Cleveland 8, Ohio 

International Instruments, Inc., P. O. Box 2954, New 
Haven 15, Conn. 

Keithley Instruments, 3868 Carnegie Ave., Cleve- 
land, Ohio 
Marion Electrical 402 

Manchester, N 
Measurement Engineering itd., 
Canado 
Meters, 
20, In 


Inc., Penacook, 


Long Is- 


Instrument Co., Canal St., 


Arnprior, Ontario, 
Indianapolis 


Box 997, 


Inc., 5353 N. Keystone Ave., 

, ind 

Millivec Instruments, 444 Second St., 
Schenectady, N. Y. 

Pace Electrical Instruments Co., Inc., 408 Manhat- 
tan Ave., Brooklyn 11, N. Y. 

Phaostron €o., 151 Pasadena Ave., South Pasadena, 
Calif. 

Precision Apporatus Co., Inc., 92-27 Horace Harding 
Bivd., Elmhurst, " 

Q. V. S., Inc., 20 N. 15th St., East Orange, N. J. 

RCA Victor Div. of RCA, Tube Dept., Harrison, N. J. 

Radic City Poducts Co., Inc., 152 W. 25th St., New 
York 1, N. 

Rawson Electrical Instrument Co., 
Cambridge 42, Mass. 

Roller-Smith Corp., 1000 Eighth Ave., 


114 Potter St., 
Bethlehem, 


a 

Sensitive Research Instrument Corp., 9 Elim Ave., Mt. 
Vernon, ° 

Simpson Electric Co. , Div. of American Gage & Ma- 
chine Co., 5208 W. Kinzie St:, Chicago 44, III. 

Specialty —— & Packing Co., 79 Clifton Place, 
Brooklyn 38, N. 

- eee Corp., $323 Avondale Ave., Chicago 31, 


Ps... Inc., Box MH552, Greenwood, Miss. 
Triplett Electrical Instrument Co., 286 Harmon Rd., 


Bluffton, Ohio 

Welch Scientific Co., 1515 Sedgwick St., 
Chicago 10, Ill. 

Lavan og \ eee Corp., P. O. Box 868, Pitts- 
burgh 30, 

WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Nework 5, N. J. ADV. PG. 11 

Winslow Co., Inc., 9 Liberty $t., Newark, N. J. 

MICROCHEMICAL EQUIPMENT 


Aloe Scientific Div., A. $. Aloe Co., 5655 Kings- 
bury Bivd., St. Louis 12, Mo. 

INC., 3210 ome 

Vo Dv. 


WwW. M., 


CAMBRIDGE INSTRUMENT CO., 
Centro! Terminal, New York 17, N. 
PG. 110 

Fisher Scientific Co., 709 Forbes St., Pittsburgh 19, 
oa 


MIXERS 





Greiner Glassblowing Laboratory, 3604 E. Medford 
St., Los Angeles 63, Calif. 

Harshow Scientific Div. of Harshow Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

JARRELL-ASH CO., 26 Farwell St., 
Mass. ADV. PG. 105 

Jasonals \ me Corp., 1085 Myrtle Ave., Brook- 
lyn 6, 

Lermac ta 9 "3303 Adeline St., Oakland, Calif. 
Radioisotope Application Co., 1834 University Ave., 
Berkeley 3, Calif. 
Sargent & Co., E. H., 

cago 30, iil. 
Scientific Service, inc., 3110 Aneline St., 


Newtonville, 


4647 W. Foster Ave., Chi- 
Oakland, 


Arthur H., 
Philadelphia 5, Pa. 
Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


W. Washington Square, 
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Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphio 33, Pa. 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 
Pa. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

General Biochemicals Inc., Laboratory Park, Chagrin 
Falls, Ohio 

Genera! Controls Co., agen 1, 

Hays Corp., Michigan City, | 

Insuline Corp. of i ase 36-02 35th Ave., 
Island City, N. Y 

Johnson _ Co. , 507 E. Michigan St., 
kee 2, 

leeds & an Co., 

Manning, Moxwell & Moore, Inc., 

mr on a Honeywell Regulator Co., 

S., Minneapolis, Minn. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
delphia 44, Pa. ADV. PG. 67 

Moeller instrument Co., 132nd St. & 89th Ave., Rich- 
mond Hill 18, N. Y. 

Partlow Corp., 2 Campion Rd., New Hartford, N. Y. 

Powers Regulator Co., The, 3400 Oakton, Skokie, Ill. 

Streeter-Amet Co., 4101 Ravenswood Ave., Chicago 
13, WN. 

Swartwout Co., 

Taylor instrument Companies, 
ter, 

Weksler Thermometer ——- " 
W. 32nd St., New York 1! Vs 

WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Newark 5, N. J. ADV. PG. 11 

Wheelco Instruments Div., Barber-Colman Ce., Rock- 
ford, Ill. 


RECORDERS—Line 


Automatic Temperature Control Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa. 

Edin Co., Inc., 207 Main St., Worcester, Mass. 

Fairchild Recording Equipment Corp., 154th St. & 
7th Ave., Whitestone, N. Y. 

Fielden instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa 

Gorrel! & Gorrell, Haworth, N. J 

Leeds & Northrup Co., Philadelphia 30, Pa. 

Matthew Laboratories, 345 Nepperham Ave., 

N.Y 


3210 Grand 
ADV. PG. 


Calif. 
Long 
Milwau- 


Philadelphia 30, Poa. 
Stratford, Conn. 
2753 Fourth 


18547 Euclid Ave., Cleveland, Ohio 
95 Ames St., Roches- 


Martinique Bidg., 49 


Yonkers 
2, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., Waltham 
54, Mass. 

TRACERLAB, INC., 
ADV. PG. 23 

Wheelco Instruments Div., 
ford, 


RECORDERS—Liquid Level 


Aut tie T Control! Co., 
laski Ave., Philadelphia 44, Pa. 
B.1.F. Industries, P. O. Box 1342, Providence, R. |. 
Bogue Electric Mfg. Co., 52 lowa Ave., Paterson 


130 High St., Boston 10, Mass. 


Barber-Colman Co., Rock- 





Inc., 5206 Pu- 


3, N. J. 
Bristol Co., Waterbury 20, Conn. 
Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa. 


Fischer & Porter Co., 50 Warminster Rd., Hatboro, 
Po 


Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

Hays Corp., Michigan City, Ind. 

Infilco, Inc., P. O. Box 5033, Tucson, Ariz. 

leeds & Northrup Co., Philadelphia 30, Pa. 

Manning, Maxwel & Moore, inc., Stratford, Conn. 

Minneapolis-Honeywell Regulator Co., 2753 Fourth 
Ave. S., Minneapolis, Minn. 
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NUCLEAR AND ALLIED PRODUCTS 


MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
deiphia 44, Pa. ADV. PG. 67 

Nuclear Research Corp., 2563 Grays Ferry Ave., 
Philadelphia 46, Pa. 

Ohmart Corp., 2347 Ferguson Ave., Cincinnati 38, 
Ohic 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa. 

Simplex Valve & Meter Co., 68th & Upland Sts., 


Philadelphia 42, Pa. 
Streeter-Amet Co., 4101 Ravenswood Ave., Chicago 
WW 


13, 
Swartwout Co., 18547 Euclid Ave., Cleveland, Ohio 
Taylor Instrument Companies, 95 ‘Ames St., Roches- 
ter, N. Y. 
TRACERLAB, "a 130 High St., 
ADV. PG. 23 
Wheelco Instruments Div., 
ford, Ill. 


RECORDERS—Milliammeter & 
Millivoltmeter 


Bristol! Co., Waterbury 20, Conn. 

Brush Electronics Co., 3405 Perkins Ave., 
14, Ohio 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
it. ADV, PG. 116 

Esterline-Angus Co., 
apolis 6, Ind. 

Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadeiphia 33, Pa. 

Foxboro Co., 38 Neponset Ave., Foxboro, Moss. 

GENERAL ELECTRIC co., APPARATUS SALES Div., 
Schenectady 5, N. Y. "ADV. PGS. 2-5 

leeds & Northrup Co., Philadelphia 30, Po. 

Millivec Instruments, 444 Second St., Box 997, 
Schenectady, N. Y. 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 W. 
Erie St., Chicago 10, Ill. ADV. PG. Back Cover 

SANBORN CO., 39 Osborn St., Cambridge, Mass. 
ADV. PG. 91 

Streeter-Amet Co., 4101 Ravenswood Ave., Chicago 
13, WW. 

Thwing-Albert Instrument Co., 
Ave., Philadelphia 44, Pa. 

Wallace & Tiernan Co., Inc., Belleville 9, N. J. 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa. 

WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Newark 5, N. J. ADV. PG. 11 

Wheelco Instruments Div., Barber-Colman Co., Rock- 
ford, Ill 


Boston 10, Mass. 


Barber-Colman Co., Rock- 


Cleveland 


Inc., P. O. Box 596, Indian- 


Penn St. & Pulaski 


RECORDERS—WNuclear Radiation 
See COUNTERS; SCALERS, etc. 


RECORDERS—Potentiometer 


Bristol! Co., Waterbury 20, Conn. 

Clary Multiplier Corp., 408 Junipero St., 
Calif 

Electronic Associates, Inc., Long Branch, N. J. 

Ess Instrument Co., 98 S. Washington Ave., Bergen- 
field, N. J. 

Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Pa. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

Franklin . Inc., 415 W. Pike St., Phila- 
delphia 40, 

GENERAL ELECTRIC co., a. eos Div., 
Schenectady 5, N. Y. ADV. PGS. 2- 

Leeds & Northrup Co., Philadelphia 30, ‘ae 

Minneapolis-Honeywell Regulator Co., 2753 Fourth 
Ave. S., Minneapolis, Minn. 

MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Phila- 
delphia 44, Pa. ADV. PG. 67 

Phoenix Precision Instrument Co., 
St., Philadelphia, Pa. 

Sound Apparatus Co., Stirling, N. J 

Streeter-Amet Co., 4101 Ravenswood Ave., 
13, WM, 

Thwing-Albert een i. . 
Ave., Philadelphia 44, 

WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Newark 5, N. J. ADV. PG. 11 

Wheelco Instruments Div., Barber-Colman, Co., Rock- 
ford, tl. 


San Gobriel, 


3803-05 N. 5th 


Chicago 


Penn St. & Pulaski 


RECORDERS—Telemetering 


Air Associates, Inc., Teterboro, N 

Ampex Corp., 934 Charter St., 

Anelex Corp., Concord, N. 

Applied Science Corp. of Princeton, 
Princeton J. 

ATOMIC INSTRUMENT CO., 84 Nossochusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back Cover 

Aut tic Te Control Co., Inc., 5206 Pu- 
laski Ave:, Philadelphia 44, Pa. 

B.1.F. Industries, P. O. Box i342, Providence, R. |. 

Bristol Co., Waterbury 20, 

Brush an Co., 3405 Perkins Ave., Cleveland 
14, 

century ‘GEOPHYSICAL CORP., P. O. Box 6216, Pine 
Station, Tulsa, Okla. ADV. Pc. 74 


, o 
Redwood City, Calif. 
P. O. Box 44, 
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Cinema-Television Ltd., Worsley Bridge Rd., London, 


S. E. 26, England 

Clary Multiplier Corp., 408 Junipero St., San Gabriel, 

alif. 

CONSOLIDATED ENGINEERING CORP., 300 N. Sierra 
Madre Villa, Pasadena 15, Calif. ADV. PG. In- 
side Front Cover 

Davies Laboratories, 4705 Queensbury Rd., 
Riverdale, Md. 

Electric & Musical industries Ltd., 
England 

Electrodyne Co., Endicott St., Norwood, Ma 

Esterline-Angus Co., Inc., P. O. Box 596, 
apolis 6, Ind. 

Fairchild Recording Equipment Corp., 154th St. & 
7th Ave., Whitestone, N. Y. 

or 0 Instrument Div., Robertshow-Fulton Controls 

2920 N. 4th St., Philadelphia 33, Po. 
mt Co., 38 Neponset Ave., Foxboro, Mass. 

Franklin Electronics, inc., 4s W. Pike St., 
delphia 40, Pa. 

GENERAL ELECTRIC CO., APPARATUS SALES DiV., 
Schenectady 5, N. Y. "ADV. PGS. 2-5 

Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

international. Research Associates, 2221 Warwick 
Ave., Santa Monica, Calif. 

Kaibfeli Lobs., Inc., 1090 Morena Bivd., 
10, Calif. 

Leeds & Northrup Co., Philadelphia 30, Pa. 

Co., ts Div., Fort Wayne 4, Ind. 

Pentron Corp., Ses 'N. Michigan Ave., Chicago 1, 

i. 


inc., 


Hays, Middlesex, 


Phila- 


San Diego 





Simplex Valve & Meter Co., 68th & Upland Sti., 
Philadelphia 42, Pa. 
Streeter-Amet Co., 4101 Ravenswood Ave., 
, i 
Telectro none 


ae. 35-16 37th St., 
Island City 1, 
ag yw Elect "Corp. , P. ©. Box 868, Pitts- 
burgh 30, 
Wheelco ecm: Div., 
ford, tl 
RECTIFIERS—Electronic 
Allis-Cholmers Mfg. Co., 935 S. 70th St., 


kee 1, Wis. 
American Rectifier Corp., 95 Lafayette St., New York 


Chicago 


Long 


Barber-Colman Co., Rock- 


Milwau- 


13, N. Y. 
Caltron Co., 1406 S. Hobart Bivd., Los Angeles 6, 
Calif. 
CHATHAM ELECTRONICS oe 475 Washington St., 
Newark 2,N.J. ADV. 100 
Ome  mpeeed Corp., 408 ‘aun St., San Gabriel, 
DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
i, ADV, PG. 116 

Dynamic Electronics of New York, Inc., 73-79 Wood- 
haven Bivd., Forest Hills, N. Y 

Eitel-McCullough, Inc., San Bruno, Calif. 

Electric & Musical Industries, Ltd., Hayes, Middle- 
sex, England 

Electrons, Inc., 127 Sussex Ave., Newark 4, N. J. 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

Fronklin Electronics, 
deiphia 40, Pa 

GENERAL ELECTRIC co., a. — Div., 
Schenectady 5, N. Y. ADV. PG 

Heyer Industries Inc., 471 Soshendt 4 
9,N.I 


Inc., 415 W. Pike St., Philo- 


Belleville, 

Insuline Corp. My America, 36-02 35th Ave., Long 
Island City, 

Jersey City Technical Laboratory, 
Jersey City 6 » de 

KEPCO LABS., ist ~38 Sanford Ave., 
ADV. PG. 7 


lee Electric & Mfg. Co., 2806 Clearwater St., Los 
Angeles 39, Calif. 

Magnatran, Inc., 246 Schuyler Ave., Kearny, N. J. 

Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 
N.Y 


880 Bergen Ave., 
Flushing, N. Y. 


Rochester 2, N. Y 
1005 W. Washington St., 


Mellaphone Corp., 

Moulic Specialties Co., 
Bloomington, Ill. 

Opad-Green Co., 71 Warren St., New York, N. Y. 

Orthon Corp., 198 Albion Ave. , Paterson 2, N. 

Phoenix Precision Instrument Co., 3803-05 N. sth 
St., Philodelphia, Pa. 

Raytheon Mfg. Co., Equipment Sales Div., Waltham 
54, Moss. 

Raytheon Mfg. Co., Power Tube Div., Waltham 54, 


Mass. 
Ther Electric & Machine Works, 
Chicago 6, III. 

Vacuum Tube Products, 506 S. Cleveland St., 
side, Calif. 
Varo Mfg. Co., 

Texas 
Western Sound & Electric Lobs., Inc., 805 S. Fifth 
St., Milwaukee 4, Wis. 


15 S. Jefferson St., 
Ocean- 
1801 Walnut St., 


Inc., Garland, 


RECTIFIERS—Metallic 

Americon Rectifier Corp., 95 Lafayette St., 
13, N. Y. 

Bogue Electric Mfg. Co., 52 lowa Ave., 
N. 

ma Labs., Inc., 168 Columbus Ave., New Haven 
10, Conn 


Caltron Co., 
Calif. 


New York 


Paterson, 


1406 S. Hobort Bivd., Los Angeles 6, 
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Fanstee! Metallurgical Corp., North Chicago, Il. 

Federal Telephone & Radio Co., A Div. of interme- 
tional Telephone & _ Corp., 100 Kings- 
land Rd., Clifton, N. J. 

GENERAL ELECTRIC CO., APPARATUS ed Div., 
Schenectady 5, N. Y. ADV. PGS. 

a Rectifier Corp., 1521 E. , ae Ave., 
El Segundo, Col 

INTERNATIONAL RESISTANCE CO., 401 N. Broad St., 
Philadelphia 8, Pa. ADV. PG. 21 

KEPCO LABS., 131-38 Sanford Ave. , Flushing, N. Y. 
ADY. 

lee Electric & Mfg. Co., 
Angeles 39, Calif. 

Linick Chemical Co., 59 E. Madison St., 
i. 

Mallory & Co., Inc., P. R., 3029 E. Washington St., 
indianapolis 6, : 

Mellaphone Corp., Rochester 2, N. Y. 

Model oe Corp. ., 557 Rogers Ave., Brooklyn 25, 


2806 Cleorwoter St., les 
Chicago 3, 


New York, N. Y. 
El Segundo, 


New- 
New 


N, 

ecaktinn Co., 71 Warren St., 

Perkin Engineering Corp., 345 Kansos St., 
Calif. 

Power Transformer Co., , 532 Mulberry St., 
ark 5, 

Radio Receptor ome 
York 11, N. 

RAPID euécTaic” co., 
York, N. Y. ADV. 

Sorkes Tarzian, Inc., mectifer Div., 
Ave., Bloomington, Ind. 

Syntron Corp., 355 Lexington, Homer City, Pa. 

Ther Electric & Machine Works, 15 S. Jefferson St., 
Chicago 6, III. 

Vickers Electric Division, 1815 Lecust 
St., St. Lovis, Mo. 


REFERENCE SOURCES & STANDARDS 
Radioactive 


Abbott Laboratories, North Chicago, III. 

Atomic Energy of Canada, Ltd., Commercial Prod- 
ucts Div., P. O. Box 93, Ottawa, Ontario, Canode 

ATOMIC INSTRUMENT cO., 84 Massachusetts Ave., 
Cambridge 39, Moss. ADV. PG. Inside Bock 
Cover 

Atomic 2633 Sonta 
Bivd., 

Clark Instruments, Div. 
chine Shops, inc., 919 Jesup-Blair Drive, 


Spring, Md. 
DETECTOLAB, INC., » ae N. Sheridan, Chicago 26, 
it. ADV. VW 
INC., mh £ Noble Sts., 
v. PG. 


Inc., 251 W. 19th St., 


sees Middletown Rd., New 
G. 


415 N. College 


Vickers, Inc., 


Research Laboratory, Monica 
Santa Monica, Calif. 
of National Electrical Ma- 


Silver 


EL- a Philadelphia 
‘AD 

IsoToPe “SPECIALTIES Co., 3816 San Fernando Rd., 
Glendole, Calif. ADV. PG. 118 

Landsverk ey Bio 550-552 W. Garfield 
Ave., Glendale 4, Cal 

NUCLEAR INSTRUMENT z CHEMICAL CORP., 223 W. 
Erie Chicago 10, Ill. ADV. PG Back Cover 

R-C Scienninic INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 

—. me Co., 161 E. 42nd St., 


TECHNICAL ASSOCIATES, INC., ae. 4 Providencia 
Ave., Burbank, Calif. ADV. PG 

Technical Operations, Inc., 6 AAS Court, Arling- 
ton 74, Mass. 

TRACERLAB, INC., 130 High St., 
ADV. PG. 23 


New York 


Boston 10, Mass. 


REFRACTOMETERS 
Baird Associates, inc., 33 University Rd., 


38, Mass. 
Bausch & a \ naaneal Co., 630 St. 
Rochester 2, 


Fisher Sclentte to, 709 Forbes St., 


Cambridge 
Paul St., 
Pittsburgh 19, 


Po 
Fish-Schurman Corp., 70 Portman Rd., New Rochelle, 


N. Y. 

Goertner Scientific Corp., 1237 Wrightwood Ave., 
Chicago, Ill. 

Horshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohie 

JARRELL-ASH CO., 26 Farwell St., Newtonville, Moss. 
ADV. PG. 105 

Miller Corp., William, 325 N. Holstead Ave., 
dena 8, Calif. 

Phoenix Precision instrument Co., 
5th St., Philadelphia, Pa. 

Process & pena, 60 Greenpoint Ave., Brook- 
lyn 22, N. 

Williams, A & Earle, Inc 
Philadelphia 7, Pa 

Zeiss, Inc., Cari, 485 Fifth Ave., 

Y. 


Pasa- 


3803-05 North 


, 904-06 Chestnut St., 


New York 17, 


REFRIGERATION EQUIPMENT 


, INC., 209 25th St., 
ADV. PG. 17 


Brook! yn 


Milwaukee 1, 


“RAY 
32, N. Y. 


Cutlier-Hammer, Inc., 412 N. 12th St., 

Wis. 

Harris, Inc., Machine Works, 61 S. E. Yomhill, 
Portland, Ore. 

Imhof Ltd., Alfred, 112 New Oxford St., London, 
w. C. 1, Englond 

Little, Inc., Arthur D., 30 Memorial Drive, Came 
bridge 42, Moss. 
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REGISTERS 





Minneapolis-Honeywell Regulator Co., 2753 Fourth 
Ave., S., Minneapolis, Minn 

Murphy & Miller, inc., 1322 S. Michigan Ave., Chi- 
cago 5, Ill. 

Refrigeration Systems, Inc., Hudson Bay Div., 646 
W. Washington Bivd., Chicago 6, II!. 

Sherer-Gillett Co., Marsholl, Mich 

Tenney Engineering, Inc., 26 Avenue B, Newark 5, 
N, J. 


Trane Co., La Crosse, Wis. 


Worthington Corp., 426 Worthington Ave., 
N. J. 


REGISTERS—Electromechanical 


ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back 


Harrison, 


San Gabriel, 


Cover 
Clary Multiplier Corp., 408 Junipero St., 
Calif. 


Cyclotron Specialities Co., Moraga 8, Calif. 
DETECTOLAS, INC., 6544 N. Sheridan, Chicago 26, 


G. 116 

, INC., 5th & Noble Sts., 
ADV. PG. 15 

Photobell Co., 116 Nassav St., 


REGULATORS—Voltage 


Acme Electric Corp., 31 Water St., Cubo, 

Allis-Chalmers Mfg. Co., 935 S. 70th St., 
kee 1, Wis. 

American Relay & Controls, 
St., Skokie, Il. 

ANTON ELECTRONIC LABS., 
ing Ave., Brooklyn 37, N. Y. ADV. PG. 120 
Avion Instrument Corp., Div. of Americon Car & 
Foundry Co., 295 State Highway £17, Paramus, 

N 


Philadelphia 


New York 7, N. Y. 


N. Y. 
Milwavu- 


Inc., 3621 W. Howard 


INC., 1226-36 Flush- 


> &. 
Bogue Fiectric Mfg. Co., 52 lowa Ave., Paterson 
N. J. 
Burlington Instrument Co., Burlington, lowa 
CHATHAM ELECTRONICS CORP., 475 Washington 
St., Newark 2, N. J. ADV. PG. 100 
Clarostat Mfg. Co., Inc., Dover, New Hampshire 


Clary Multiplier Corp., 408 Junipero St., San Gabriel, 
Calif 

142 S. 

12th St., 


Clegg Laboratories, Inc., Livingston Ave., 
Livingston, N. J. 

Cutler-Hammer, Inc., 412 N. Milwaukee 1, 
Wis. 

Eclipse-Pioneer Div., Bendix Aviation Corp., Teter- 
boro, N. J. 

Electric Regulator Corp., Norwalk, Conn. 

EL-TRONICS, INC., 5th & Noble Sts. » Philadelphia 
23, Pa. ADV. PG. 15 

Federal Telephone & Radio Co., A Div. 
tlonal Telephone & Telegraph Corp., 
land Rd., Clifton, N. J. 

General Controls Co., Glendale 1, Calif. 

GENERAL ELECTRIC CO., APPARATUS te DiV., 
Schenectady 5, N. Y. "ADV. PGS. 

General Magnetics, Ince 135 Siccntteia ie , Bloom- 
field, J. 

General Radio Co., 
bridge 39, Mass. 

—. Industries Inc., 471 Cortlandt St., 


e, 

Kerco LABs., , Flushing, N. Y. 

ADV. PG. 

Laboratory Xy Electronics, 
1 

lee Electric & ae Co., 
Angeles 39, Calif 

Magnetic Amplifers, Inc., 632 Tinton Ave., New York 


of Interna- 
100 Kings- 


275 Massachusetts Ave., Cam- 


Belleville 
se" -38 Sonford Ave. 


Inc., 75 Pitts St., Boston 


2806 Clearwater St., Los 


Mercury ‘Ccetrents Co., Box 450, Red Bank, N. J 

Minnesota Electronics Corp., 47 W. Water St., St. 
Paul 1, Minn. 

Ohmite Mfg. Co., 3601 Howard St., 

Orthon Corp., 198 Albion Ave., Paterson 2, 6. 3. 

Patterson, Moos & Co., Inc., 90-28 VanWyck Ex- 
pressway, Jamaica 18, N. Y. 

Pesche! Electronics, Inc., 13 Garden St., 
chelle, N. Y 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa. 

Power Transformer Co., Inc., 


Skokie, Ill. 

New Ro- 

532 Mulberry St., New- 
ork 5, N. J, 

Raytheon Mfg. Co., Equipment Sales Div., Waltham 


54, Mass. 
Raytheon Mfg. Co., Power Tube Div., Waltham 54, 


Mass. 

Regulator Equipment Corp., 56 California Ave., 
erson 3, N. J. 

Sela Electric Co., 4633 W. 16th St., Chicago 50, 


375 Fairfield Ave., Stamford, 


Pat- 


mm. 
Sorensen & Co., Inc., 


Conn. 

Square Root Mfg. Corp., 391 Saw Mil! River Rd., 
Yonkers, N. Y. 

Superior Electric Co., 83 Louvre! St., Bristol, 

Telectro Industries Corp., 35-16 37th St., 
land City 1, N. Y. 

Thordarson-Meissner Mfg. Div., 
Inc., Mt. Carmel, Il. 

Transformers Specialty Co., Bala-Cynwyd, Pa. 

Vere Mfg. Co., Inc., 1801 Walnut St., Garland, 


Texos 
Vickers Electric Division, Vickers, Inc., 1815 Locust 


St., St. Louls, Mo. 
Walkirt Co., 145 W. Horel, 
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Conn. 
Long Is- 


Maguire Industries, 


Inglewood, Calif. 


em 4 score Corp., P. O. Box 868, Pitts- 


h 30, 
WESTON ELECTRICAL INSTRUMENT ae? 614 Fre- 
linghuysen Ave., Nework 5, N. J. ADV. PG. 11 


RELAYS—Electronic 


Air Associates, Inc., Teterboro, N. J. 

American Electroneering Corp., Amelico, 2040 Colo- 
rado Ave., Santa Monica, Calif. 

American instrument Co., inc., 8030 Georgia Ave., 
Silver Spring, Md. 

Automatic Temperature Control Co., Inc., 5206 Pu- 
laski Ave., Philadeiphia 44, Pa. 

Brach Mfg. Corp., 200 Central 
N. J 


1700 Irving Park Rd., Chi- 


Ave., Newark 4, 

Central Scientific Co., 
cago 13, 

Clegg Laboratories, 
Livingston, N. J. 

= Hammer iInc., 412 N. 


Inc:, 142 §&. Livingston Ave., 


12th St., Milwaukee 1, 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
ill. ADV. PG. 116 

Edison, Inc., Thomas A., 
Orange, N. J. 

Electric & Musical Industries Ltd., 
England 

Electronic Control Corp., 1573 E 
Mich. 

Electro-Physics Co., 
N.Y 


EL-TRONICS, INC., 5th & Noble Sts., 
23, Pa. ADV. PG. 15 

Farmer Electric Co., 2) 
Mass. 

Fisher Scientific Co., 709 Forbes St., 
a. 

General Communication Co., 68! Beacon St., 
15, Mass. 
General Controls Co., Glendale 1, Calif 
GENERAL ELECTRIC CO., APPARATUS SALES Div., 
Schenectady 5, N. Y. ADV. PGS. 2-5 
Guardian Electric Co., 1625 W. Walnut St 
12, Wl 

Johnson Co., E. F., Waseca, Minn. 

Klein-Electronics, Leo, 2404 S. La Brea, Los 
16, Calif. 

Lumenite Electronic Co., 407 §. Dearborn St., Chi 
cago 5, ill. 

Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 
N.Y 


Instrument Div., West 


Hays, Middlesex, 


Forest, Detroit 7, 


287 Broadway, New York 7, 


Philadelphia 


Mossfield Rd., Waban 68, 


Pittsburgh 19, 


Boston 


Chicago 


Angeles 


Minneapolis- Honeywell eave Co., 2753 Fourth 
Ave., S., Minneapolis, Minn 
MINNEAPOLIS-HONEYWELL REGULATOR co., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Philade!- 
phia 44, Pa. ADV. PG. 67 
Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 
Patterson, Moos & Co., Inc., 90-28 VanWyck Express- 
way, Jamaica 18, N. Y 
Peschel Electronics, Inc., 
chelle, N. Y. 
Phaostron Co., 151 Pasadena Ave., South Pasadena, 
Calif. 
Photobell Co., 
Photoswitch Corp., 
Mass. 
Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, Ill. 
Price Electric Corp., 
Process & Instruments, 
22, ¥. ¥. 

Servo-Tek Products Corp., 
thorne, N. J. 

Square Root “4 Corp., 391 
Yonkers, N. 

Telectro Petes Corp., 35-16 37th St., 
City 1, N. Y. 

Thermo Instrument Co., P. O. Box 336, 
County Rd., Belmont, Calif. 

Trott ne Co., 1944 Clinton Ave., N., Roches- 
ter 21, Y. 

Vacuum tebe Products, 506 S. Cleveland St., 
side, Calif. 

Varo Mfg. Co., 1801 Walnut St., 
Texas 

Walkirt Co., 145 W. Hazel, Inglewood, Calif. 

WESTON ELECTRICAL INSTRUMENT CORP., 614 Fre- 
linghuysen Ave., Newark 5, N. J. ADV. PG. 11 


RELAYS—Magnetic 


Adams & Westlake Co., Michigan St., 
Airpax Products Co., Middle River, 


Md. 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil- 
waukee 4, Wis. ADV. PG. 

American Relay & Controls, Inc., 3621 W. Howard 
St., Skokie, Ill. 

Automatic Switch Co., 391 Lakeside Ave., Orange, 
N.J 


Cutler. Hammer, Inc., 412 N. 12th St., 
Fishes ‘Sclentific Co., 709 Forbes St., 
Pa. 


GENERAL ELECTRIC CO., APPARATUS SALES DivV., 
Schenectady 5, N. Y. i) GS. 2-5 

Om en Electric Co., 1625 W. Wainut St., 
1 

Imtra Corp., 58 Charles St., Cambridge 41, 

Industrial Specialties Corp., 323 Atlantic Ave., 
lyn 1, 


“13 Garden St., New Ro- 


New York 7, N. Y 
Cambridge 42, 


116 Nassau St., 
77 Broadway, 


Frederick, Md. 


60 Greenpoint Ave., Brooklyn 


1086 Goffle Rd., Haw- 
Saw Mill River Rd., 
Long Island 


1310 Old 


Ocean- 


inc., Garland, 


Etkhart, Ind. 
Baltimore 20, 


Milwaukee 1, 


Pittsburgh 19, 


Chicago 


Mass. 
Brook- 


1953-1954 DIRECTORY of 


Kellogg Switchboard & Supply Co., 79 W. Monroe, 
Chicago 3, iil. 

Lumenite Electronic Co., 407 S$. Dearborn St., Chi- 
cago 5, Ill. 

Magnetic Research Corp., Ei Se- 
gundo, Calif. 

Magnex Corp., 
. ¥. 

Patterson, Moos & Co., 
pressway, Jamaica 18, 

Phaostron Co., 151 hontibane Ave. , South Pasadena, 
Calif. 

Precision Scientific Co., 3737 W. Cortland St., Chi- 
cago 47, ill. 

Price Electric Corp., Frederick, Md 

Struthers-Dunn inc., 150 N. 13th. St., 


318 Kansas St., 
90-28 VanWyck Expressway, Jamaica, 


_"t 90-28 VanWyck Ex- 


Philadelphia 
Long Is- 


1310 Old 


7, Pa. 

Telectro industries Corp., 35-16 37th St., 
land City 1, 

Thermo Instrument Co., P. O. Box 336, 
County Rd., Belmont, Calif. 

Ward Leonard Electric Co., 
non, N. Y. 

Westinghouse ore Corp., P. O. Box 868, Pitts- 
burgh 30, 


21 South St., Mt. Ver- 


RELAYS—Sensitive 


Airpax Products Co., Middle River, Baltimore 20, Md. 

American Instrument Co., Inc., 8030 Georgia Ave., 
Silver Spring, Md. 

American Relay & Controls, Inc., 3621 
St., Skokie, Ill. 

Assembly Products Inc., 

Automatic Switch Co., 391 
N. J 

Automatic Temperature Control Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa 

Biddle Co., James G., 1316 Arch St., 
7, Pa 

Central Scientific Co., 
cago 13, Ill. 

Columbus Products Corp., 
Yonkers, N. Y. 

Computer Corp. 
York, 

Cutler Hammer, Inc., 
1, Wis. 

Edison inc., 
Orange, N. J. 

Electric Design & Mfg. Corp., Burlington, lowa 

i Scientific Co., 709 Forbes St., Pittsburgh 19, 


GENERAL ELECTRIC CO., oes tar Div., 
Schenectady 5, N. Y. "ADV. PGS. 2-5 

Guardian Electric Co., 
12, 

Industrial Specialties Corp., 323 Atlantic Ave., Brook- 
lyn I, 

Lumenite Electronic Co., 407 S$. Dearborn St., 


W. Howard 


Chagrin Falls 6, Ohio 
Lakeside Ave., Orange, 


Philadelphia 


‘ 
1700 Irving Park Rd., Chi- 


1010 Saw Mill River Rd., 


of America, 149 Church St., New 


412 N. 12th St., Milwaukee 


Thomas A., Instrument Div., West 


1625 W. Weinet St., Chicago 


Chicago 


’ 


Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 


mV. 
Minneapolis-Honeywell Regulator Co., 2753 Fourth 


Ave., S., Minneapolis, Minn. 

Patterson, Moos & Co., fat, 90-28 VanWyck Ex- 
presswoy, Jamaica 18, 

Phaostron Co., 151 An Sod Ave., 
Calif. 

Polytron Engineering, Inc., 32 W. Biddle St., 
more 1, Md. 

Precision Scientific Co. , 3737 W. Cortland St., Chi- 
cago 47, ill. 

Price Electric Corp., Frederick, Md. 
Sargent & Co., E. H., 4647 W. Foster Ave., 
30, ti. 
“«- Dunn, Philadelphia 
13, 

Telotes” Industries Corp., 35-16 37th St., 
land City 1, 

Terado Co., 1068 , aE Ave., St. 

Tung- - Electric, Inc., 95 Eighth Ave., 
N. 


South Pasadena, 


Balti- 


Chicago 


Inc., 150 N. 13th St., 


Long Is- 


Pau! 14, Minn. 
Newark 4, 
21 South St., 


Ward Caceadl Electric Co., Mt. Vernon, 
Y. 


N. 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
Frelinghuysen Ave., Newark 5, N. J. ADV. PG. 
W 

Wheelco Instruments Div., Barber-Colman Co., Rock- 

ford, tl. 


RELAYS—Thermal Delay 


Allis-Chalmers Mfg. Co., 935 S. 70th St., 
1, Wis. 

Automatic Temperature Control Co., Inc., 5206 Pu- 
laski Ave., Philadelphia 44, Pa. 

Cutler-Hommer, inc., 412 N. 12th St., 


Milwaukee 


Milwoukee 
1, Wis. 
Edison, Inc., West 

Orange N. 
Fisher Scientific Co., 
Pa 


Thomas A., 
709 Forbes St., 


Instrument Div., 

Pittsburgh 19, 

G- ry Controls, | nc., 28 Hollywood Plaza, East Orange, 

GENERAL ELECTRIC CO., ge a age SALES Div., 
Schenectady 5, N. Y. "ADV 2-5 

Phoostron Co., 151 Pasadena aa > “es Pasadena, 


Calif. 
- ~enae Corp., 1000 Eighth Ave., Bethlehem, 
a. 
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NUCLEAR AND ALLIED PRODUCTS 


Spencer Thermostet Div., Metals & Controls Corp., 
34 Forest St., Attlebore, Mass. 

Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 
7, Pa. 

Telectro Industries Corp., 35-16 37th St., 
land City 1, N. Y. 

Tung-Sol Electric, Inc., 95 Eighth Ave., Newark 4, 


N. J 

VICTORY ENGINEERING CORP., Springfield Rd., 
Union, N. J. ADV. PG. 96 

Ward aos Electric Co., 21 South St., 
N. 

Wesinghouse earns Corp., P. O. Box 868, Pitts- 
burgh 30, 


REMOTE HANDLING DEVICES 


Aeronautical Research Lobs., General Millis, Inc., 
2010 E. Hennepin Ave., Minneapolis 13, Minn. 
Air Associates, Inc., Teterboro, N. J. 

Atomic Energy of Canada, Ltd., Commercial Products 
Div., P. O. Box 93, Ottawa, Ontario, Canada. 
Atomic Research Laboratory, 2633 Santa Monica 

Bivd., Santa Monica, Calif. 
Austin Co., Special Devices Div., 
York 11, N. Y. 
ae ta Electric Mfg. Co., 


Long Is- 


Mt. Vernon, 


76 Ninth Ave., New 


52 lowa Ave., Paterson, 


CENTRAL RESEARCH LABORATORIES, INC., Red 
Wing,, Minn. ADV. PG. 99 


Cutler-Hammer, Inc., 412 N. 12th St., 


Wis. 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
itl, ADV. PG. 116 

EKCO ELECTRONICS LTD., EKCO WORKS, Southend- 
on-Sea, Exsex, England. ADV. PG. 103 

Elm Laboratories, 18 South Broadway, Dobbs Ferry, 


Milwaukee 1, 


Pas, Fe 
EL-TRONICS, Philadelphia 

23, Pa. 
Exact Weight Scale Co., 

bus 8, Ohio 
Falk & Co., Ltd., 


1, England 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

Gale Dorothea Mechanisms, Inc., 81-0! Broadway, 
Elmhurst, N. Y. 

GENERAL ELECTRIC co., ig ag | SALES DIV., 
Schenectady 5, N. Y. "ADV 2-5 

MECHANICAL Div., 1620 
Minneapolis, Minn. ADV. 


INC., 5th & Noble Sts., 
DV. PG. 15 
944 W. Fifth Ave., Colum- 


M., 5 Victoria St., London, S. W. 


INC., 
N. i 


GENERAL MILLS, 
Central Ave., 
PG. 92 

a 4 Accessories Co., Box 5458, Philadelphia 43, 

ISOTOPE SPECIALTIES CO., 3816 San Fernando Rd., 
Glendale, Calif. ADV . PG. 118 

5303 Adeline St., Oakland, Calif. 
Inc., 632 Tinton Ave., 


Lermac Inc. 

Magnetic Amplifiers, 
York 55, N. Y. 

Radioisotope Application Co., 
Berkeley 3, Colif. 

Robinette Co., W. C., 802 Fair Oaks Ave., 
Pasadena, Calif. 

Scientific Service, Inc., 
Calif. 

Telectro Industries Corp., 35-16 37th St., 
land City 1, N. 
TRACERLAB, INC., 
ADV. PG. 23 


RESISTORS 


NOTE: Various types of resistors are not in- 
dicated in this listing. Contact manufacturer 
for specific type(s) desired. 


740 Belleville Ave., New Bedford, 


1834 University Ave., 
South 


3110 Aneline St., Oakland, 


Long Is- 


"130 High St., Boston 10, Mass. 


Aerovex Corp., 
Mass. 

ALLEN-BRADLEY CO., 136 W. Greenfield Ave., Mil- 
waukee 4, Wis. ADV. PG. 85 

—a Research, inc., 3788 

mH. 

Bird. Cloctrontc Corp., 1800 E. 38th St., 
14, Ohio 

Bond 7") Corp., 60 Springfield Ave., 
field, J. 

Bourns \. 6135 Magnolia Bivd., Riverside, 
Cali 

British Electronic Sales Co., 23-03 45th Rd., 
Island City 1, N. Y. 

Carborundum Co., Globor Div., Niagara Falls, 

Centralab Division of Globe-Union, Inc., 
Keefe Ave., Milwaukee 1, Wis 

Central Scientific Co., 1700 irving “Park Rd., Chicago 
13, t. 

Cima Corp., 119 Braintree St., Allston 34, Mass. 

Cinema Engineering Co., 1510 W. Verdugo Ave., Bur- 
bank, Calif. 

Clorostat Mfg. Co., Inc., Dover, New Hampshire 

Corning Glass Works, Corning, N. Y. 

Cutler-Hammer, Inc., 412 N. 12th St., 


1, Wis. 
DALE PRODUCTS, INC., Columbus, Neb. ADV. PG. 
80 


Daven Co., 191 Central Ave., Newark 4, N. J. 

Dejur-Amsco Corp., 45-01 Northern Bivd., 
Island City 1, N. Y. 

DeWitt Development Co., 3008 W. 127th St., 
Island, 11. 


W. Belmont, Chi- 
Cleveland 


Spring- 


Long 
N. Y. 
E. 


Milwaukee 


long 


SCALERS 





Eastern Precision Resistor Corp., 130-11 90th Ave., 
Richmond Hill, 

Edcliff instruments, "383 N. Foothill Bivd., Pasadena 
8, Calif. 

Electro-Mec ebenren. 21-09 43rd Ave., Long Is- 
land City, N. Y. 

Erie Resistor Corp., 644 W. 12th St., Erie, 

GENERAL ELECTRIC co., APPARATUS sales” DIV., 
Schenectady 5, N. ¥. ADV. PGS. 2-5 

General Radio Co. , 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Hardwick, Hindle, Inc., 40 Hermon St., Newark 5, 
N. J 


Hi-Q Division, Aerovox Corp., Seneca Ave., Olean, 
N 


Cleveland, Ohio 
North Holly- 


Horizons, Inc., 2891 E. 79th St., 
, 11423 Vanowen St., 


1-T-E Circuit Breaker Co., 19th & Hamilton Sts., 
Philadelphia 30, Pa. 


Instrument Resistors Co., 


Union, N. J 

INTERNATIONAL RESISTANCE CO., 401 
St., Philadelphia 8, Pa. DV. PG. 21 

Lectrohm, inc., 5561 Northwest Highway, Chicago 
30, ill 

Mallory & Co., Inc., P. &., 3029 E. Washington St., 
Indianapolis 6, Ind. 

Measurement Engineering Ltd., 
Canada 

Mepco inc., 35-37 Abbett Ave., Morristown, 

Micro-Circuits Co., New Buffalo, Mich. 

Muirhead & Co., Lid., Beckenham, Kent, England 

Obmite Mfg. Co., 3601 Howard St., Skokie, Ill. 

Phaostron Co., 151 Pasadena Ave., South Pasadena, 
Calif 

Polytechnic Research & ae Co., 55 John- 
son St., Brooklyn 1, 

Reon Resistor Corp., 


RESISTANCE PRODUCTS CO., 
burg 2, Pa. ADV. PG. 109 

Rockbor Corp., 215 E. 37th St., 

— Sa Ridge Ave. at 35th _ 
32, 

Pe... "Assedieten, Inc., Nashau, N. H. 

Shalicross Mfg., 10 Jackson Ave., Collingdale, Pa. 

a 1 Resistor Div., Speer Carbon Co., St. Marys, 
‘a. 

Sprague Electric Co., North Adams, Mass. 

Stackpole Carbon Co., St. Marys, Pa. 

Supreme, inc., Box MH552, Greenwood, Miss. 

VICTOREEN INSTRUMENT CO., 3800 Perkins Ave., 
Cleveland 14, Ohio. ADV PG. 0 

VICTORY ENGINEERING CORP., Springfield Rd., 
Union, N. J. ADV. PG. 96 

= Leonard Electric Co., 21 South St., 


Y. 

waters” "MANUFACTURING INC., 4 Gordon St., 
Waltham 54, Mass. ADV. PG "101 

White Dental ‘Mfg. a on i, Se “10 East 40th St., 
New York 16, N. 

Wirt Co., 5221 4s St., Philadelphia 44, Pa. 

Zenith Optical Lab., 1940 Great Neck Rd., Copia- 
gue, N.Y. 


1036 Commerce Ave., 
N. Broad 


Arnprior, Ontario, 


N. J, 


117 a Ave., Yonkers, 


714 Race St., Harris- 


New York 16, N. Y. 
Philadelphia 


Mt. Ver- 


RHEOSTATS 


ALLEN-BRADLEY CO., 136 W. Ps Ave., Mil- 
woukee 4, Wis. ADV PG. 
Biddle Co., James G., 


1316 hoch St., Philadelphia 


, Pa, 
Bond Electronics Corp., 60 Springfield Ave., Spring- 


Inc., 


Dover, New Hompshire 


Colif. 
Central Scientific Co., 
". 
900 E. 
Keefe Ave., Milwaukee 1, Wis 
Clarostat Mfg. Co., Inc., 
12th St., Milwaukee 
DeJur-Amsco i , 45-01 Northern Bivd., 


field, N. J. 
Bourns Laboratories, 6135 Magnolia Bivd., Riverside, 
Brown Electro Measurement Corp., 4312 S. E. Stork, 
Portland 15, Ore 
1700 Irving Park Rd., Chicago 
13, 
Centralab Division of Globe- Union, 
Cinema Engineering Co., i510 Ww. Verdugo Ave., 
Burbank, Calif. 
Cutler-Hammer, inc., 412 N. 
Wis. 
Long Is- 
land City 1, 
— Instruments, "383 N. Foothill Bivd., Pasadena 


Long Is- 


Cali 
picchedins pea 21-09 43rd Ave., 
land City, N. Y. 
GENERAL ELECTRIC co., ag a Div., 
PGS. 


Schenectady 5, N. Y. “ADV. 
275 octaienie aa. 


Calif. 
Nework 5, 


General Radio Co., Cam- 
bridge 39, Mass. 
Giannini & Co., G. M., Pasadena 1, 


Hardwick, Hindle, Inc., 40 Hermon St., 
j 


N. J. 
INTERNATIONAL RESISTANCE CO., 401 

St., Philadelphia 8, Pa. ADV. PG. 21 
5561 Northwest Highway, Chicago 


N. Broad 


Lectrohm, Inc., 
30, 1. 

Lesa, Via Bergamo 21, 

Mallory & Co., inc., P. R., 
Indianapolis 6, Ind. 

Ohmite Mfg. Co., 3601 Howard St., 

Polytechnic Research & Development Co., 
son St., Brooklyn, N. Y. 

Shallcross Mfg. Co., 10 Jackson Ave., Collingdale, 


Milan, Italy 
3029 E. Washington St., 


Skokie, 11. 
55 John- 


‘a. 
Stackpole Carbon Co., St. Morys, Pa. 
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400 Main St., Waltham, Moss. 


Vectron, Inc., 
21 South St., Mt. Vernon, 


Ward Leonard Electric Co., 
Y 


N. Y. 
Welch Scientific Co., W. M., 1515 Sedgwick St., Chi- 


cago 10, Ili, 


RINGS—Absorption Fractionating 


Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 
U. S. Stoneware Co. , Akron, Ohio 


RODS—Hard Rubber 


Luzerne Rubber Co., Dewey St., 
Minor Rubber Co., 49 Ackerman St., 


Trenton, N. J 

Bloomfield, 
N. J 

U. S. Rubber Co., 1230 Avenue of the Americas, 

New York 20, N. Y 


ROOMS—Shielded Screen 
Ace Engineering & Machine ee Inc., 3642 N. Law- 
rence St., Philadelphia 40, 
BAR-RAY PRODUCTS, INC., 209 25th St., 
32, N. Y. ADV. PG. 17 
British Electronic Sales Co., 
Island City 1, N. Y. 
Lindgren & Associates, Erik A., 
, Chicago 40, 


Brooklyn 


23-03 45th Rd., Long 


4515 N. Rovens- 


i. 
54th St., New York, 


“Shielded Enclosures Corp., 3634 N. Lawrence 
St., Philadelphia 40, Po. 

Shielding, inc., Riverside Park, N. J. 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG. 86 


Williams & Associates, 4905 Del Ray Ave., Bethesda, 


. 


SAMPLE HOLDERS & CHANGERS 


ANTON ELECTRONIC LABS., INC., 1226-38 Flush- 
ing Ave., Brooklyn 37, N. Y. ADV. PG. 120 

ATOMIC INSTRUMENT CO., 48 Mossachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Bock Cover 

DETECTOLAB, wr aes N. Sheridan, Chicago 26, 
iil, ADV. PG. 

EL-TRONICS, NC. ‘seh & Noble Sts., Philadelphia 
23, Pa. ADV. PG. 15 

Isotope Accessories Co., Box 5458, Philadelphia 43, 
Pa 


Landsverk Elec fer Co., 550-552 W. Garfield 
Ave., Glendale 4, Calif. 

lermoc inc., 5303 Adeline St., Oakland, Calif, 

NUCLEAR INSTRUMENT & CHEMICAL CO., 
Erie St., Chicago 10, Ill. ADV. PG. Back Cover 

Nuclear Research Corp., 2563 Grays Ferry Ave., 
Philadelphia 46, Pa. 

PACKARD INSTRUMENT S 
Grange, tll. ADV. PG. 

PROFESSIONAL CQUIPMENT co., 
New York 6, N. Y. ADV. PG. 11 

amr Counter Labs., Inc., 5122 W. Grove ie 
Skok 

RADIATION INSTRUMENT DEVELOPMENT LAB., 2337 
W. 67th St., Chicago 36, Ill. ADV. PG. 10 
R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbonk, Colif. ADV. PG 

TRACERLAB, INC., 130 High St., 
ADV. PG. 23 





P. ©. Box 428, La 


149 Broadway, 
6 


. 86 
Boston 10, Mass. 


SAMPLING SYSTEMS—Air 


EL-TRONICS, INC. vy & Noble Sts., Philadelphia 
23, Pa, ADV, PG. 1 

Hays Corp., Michigan "Cony, Ind. 

Mine Safety Appliances Co., Braddock, 
Meade Sts., Pittsburgh 8, Pa. 

— Measurements wo 2460 WN. Arlington 

Indianapolis 18, 
RADIATION INSTRUMENT DEVELOPMENT us.. Tae 
th St., Chicago 36, tll. ADV. PG. 

Technical ASSOCIATES, INC., 140 W. 3. a 
Ave., Burbank, Calif. ADV. PG. 

TRACERLAB, INC., 130 High St., 
ADV. PG. 23 


Thomos & 


86 
Boston 10, Mass. 


SCALERS—Battery Operated 


BERKELEY SCIENTIFIC CO., DIV. OF BECKMAN IN- 
be 2200 Wright Ave., Richmond, 


SCALERS—Binary 


Air Associates, Inc., "eon 
ANTON ELECTRONIC LABS inc. . 1226-38 Flush- 
ing ares Brooklyn 37, N. Y. ADV. PG. 120 
ATOMIC INSTRUMENT CO., 84 Mossochusetts Ave., 

Cambridge 39, Mass. ADV. PG. Inside Bock Cover 
Atomlab, Inc., 489 Fifth Ave., New York 17, N. Y. 
Audio Products Corp., 2265 Westwood Bivd., Los 

Angeles 64, Calif. 

Cinema-Television Lid., Worsley Bridge Rd., 
don, S. E. 26, England 


, INC., 
PG. 


ADV. 


lon- 


D-55 





SCALERS 





Clary Multiplier Corp., 408 Junipero St., San Gabriel, 
Calif. 


Computer Research Corp., 3348 W. E! Segundo Bivd., 
Hawthorne, Calif. 

Computing Devices of Caneda, Lid., 
Ottawa 4, Ontario, Canada 

Cyclotron Specialties Co., Moraga 8, Colif. 

DETECTOLAB, INC., 6544 N. Sheridan, Chicago 26, 
iii. ADV, PG. 116 

— Radio Labs., 176 Norfolk Ave., 


ELECTRICAL & PHYSICAL INSTRUMENT —_— Sag 19 
Ay St., long Isiand City 1, N. Y. PG. 


EL-TRONICS, INC., 
23, Po. ADV. 
Laboratory for Ele: ee inc., 75 Pitts St., Boston 

5, Ma 


North joa | Co., Inc 


Mt. Vernon, 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 
W. Erie St., Chicago 10, Ill. ADV. PG. Back 
Cover 

Nuclear Measurements Corp., 2460 N. Arlington Ave., 
indianapolis 18, Ind. 

Nuclear ow Co., 


riches, 

MucLEONIC to. OF AMERICA, aad Union St., Brook 
lyn 31 ADV. PG. 1! 

Orthon sag ‘198 Albion a Paterson 2, N. J 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver Bivd., 
Playa Del Rey, Calif. ADV. PG. 104 

— >“ aaaed lobs., Inc., 5122 W. Grove St., 


RADIATION INSTRUMENT DEVELOPMENT ss. * aad 
67th St., Chicago 36, Ill. ADV. PG 
aelieuaaen Products, inc., 443 W. canons St., 
Detroit 26, Mich. 

Rutherford woe Corp., 3707 S. Robertson Bivd., 
Culver City, lif. 

TECHNICAL ASSOCIATES, INC., 140 W. Providencia 
Ave., Burbank, Calif. ADV. PG. 86 

TRACERLAB., INC., 130 High St., Boston 10, Mass. 
ADV. PG. 23 . . 

Trott Electronics Co., 1944 Clinton Ave., N., 
fer 21, N. Y. 

Walkirt Co., 145 W. Hazel, 

Wang Laboratories, 296 Columbia Ave., 
Mass. 


SCALERS—Decade 


ANTON ELECTRONIC LABS., INC., 1226-38 Flush- 
ing Ave., Brooklyn 37, N. Y. ADV. PG. 120 
ATOMIC INSTRUMENT CO., 84 Massachusetts Ave., 
Cambridge 39, Mass. ADV. PG. Inside Back 

Cover 
Audio Products om 
1 


Angeles 64, Calif. 

BERKELEY SCIENTIFIC CO., DIV. OF BECKMAN IN- 
STRUMENTS, INC., 2200 Wright Ave., Richmond, 
Callf. ADV. PG. 79 

Cinema- ‘eee Ltd., 
don . 26, England 

Cam asieigtior ‘Corp., 408 Junipero St., 

Calif. 


P. O. Box 508, 
Boston 19, 


= & Noble Sts., Philadelphio 
PG. 


, 750 S. Fulton Ave., 


P. O. Box 455, Center Mo- 


Roches- 


Inglewood, Calif 
Boston 16, 


2265 Westwood Bivd., Los 


Worsley Bridge Rd., Lon- 
San Gabriel, 


Computer Research Corp., 3348 W. E! Segundo Bivd., 
Hawthorne, Calif. 

Computing Devices of Canada, Ltd., P. O. Box 508, 
Ottawa Ontario, Canada 

Cyclotron Specialties Co., Moraga 8, Calif. 

Decade Instrument Co., P. O. Box 153, 


N. J. 
DETECTOLAB, INC., 6544 N. Sheridan, 
iil, ADV. PG. 116 
Detectron Corp., 
wood, Calif, 
— Radio Labs., 176 Norfolk Ave., 


exc, ELECTRONICS LTD., EKCO WORKS, Southend- 
, Essex, England. ADV. PG. 103 
EL- STRONICS, INC., a? & Noble Sts., 
23, Pa. ADV. PG. 
Fisher Scientific Co., 709 Forbes St., 


Pa 
Hewlett-Packard Co., 395 Page Mill Rd., Palo Alto, 


Calif. 
ney 4 for Electronics, Inc., 75 Pitts St., Boston 


0g, 

Neth K American Phitiog Co., Inc., 750 $. Fulton Ave., 

NUCLEAR INSTRUMENT & CHEMICAL CORP., 223 
W. Erie St., Chicago 10, Ill. ADV. PG. Back Cover 

Nuclear Measurements Corp., 2460 WN. Arlington 
Ave., Indianapolis 18, Ind. 

Nuclear oo Co., P. O. Box 455, Center Mo- 
riches 

NUCLEONIC co. OF ay "aad Union St., 
lyn 31, N.Y. ADV. 

Orthon Corp., 198 Albion ap ne ., Paterson 2, N. J. 

—_ Counter labs., Inc., 5122 W. Grove St., 


RADIATION ‘INSTRUMENT DEVELOPMENT LAB., 2337 
w. h St., Chicago 36, Ill. ADV. PG. 10 
rectinticat ASSOCIATES, INC., 140 W. Providencia 
Callf. ADV. . 
-» 130 High St., Boston 10, 


1944 Clinton Ave., N., Roches 


Caldwell, 
Chicago 26, 
5420 Vineland Ave., North Holly- 


Boston 19, 


Philadelphia 


Pittsburgh 19, 


Brook 


Mass 


Trott Electronics Co., 


ter 21 
Woalkirt Co., 145 W. Hazel, 
Wang Laboratories, 296 Columbus Ave., 


D-56 


Inglewood, Calif 
Boston 16, 


SCALES—tLaboratory 


Aloe Scientific Div., A. S$. Aloe Co., 5655 Kingsbury 
Bivd., St. Louis 12, Mo. 

Central Scientific Co., 1700 Irving Park Rd., Chi 
cago 13, til. 

Colloid Equipment Co., 
York 7, ¥. 

Detectron Corp. , 5420 Vineland Ave., 
wood, Calif. 

Eberbach Corp., Ann Arbor, Mich 

Exact Hy 4 Scale Co., 944 W. "Fifth Ave., 
bus 8, Ohi 

FAIRBANKS, ‘MORSE & CO., 600 S. Michigan Ave., 
Chicago 5, itt. ADV. PG. 13 

Gaertner Scientific Corp., 1237 Wrightwood Ave., 
Chicago, Ill. 

Harshow Scientific Div. of Harshow Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Ohaus Scale Co., 1050 Commerce Ave., Union, N. J. 

Thomas Co., Arthur H., W. Washington Square, 
Philadelphia 5, Pa. 

Thwing-Albert instrument Co., Penn St. 
Ave., Philadelphia 44, Pa. 

Welch Scientific Co., W. M., 1515 Sedgwick St., Chi- 
cago 10, lil. 

Williams, Brown & Earle, inc., 904-06 Chestnut St., 
Philadelphia 7, Pa. 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


inc., 19 Murray St., New 


North Holly- 


Colum- 


& Pulaski 


SCALES—Platform 
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5 E. 97th St., Cleveland 6, 

e... Inc., 5303 Adeline St., ocklend, Calif. 

Mixing Equipment Co., 192 Mt. Read Bivd., Roch- 
ester 11, N. Y. 

Sargent & 1g E. H., 4647 W. Foster Ave., Chi- 
cago 30, 

Thomas ok a H., W. Washington Square, 
Philadelphia 5, Pa. 
Welch Scientific ‘Co., M., 1515 Sedgwick St., 
Chicago 10, Ill. 

be ee Brown & ay Inc., 904-06 Chestnut 

St., ladelphia 7, 


Yonkers t Laboretory Sonaly Co., 70 Palisade Ave., 
Yonkers 2, N. 


STRESS ANALYSIS—Experimental 
Baldwin-Lima-Hamilton Co., Philadelphia, Pa. 
Magnaflux Corp., 7300 W. Lawrence Ave., Chi- 
cago 31, Ill. 
SURVEY METERS 
See CHAMBERS, lonization; COUNTERS, etc. 


SWITCHES—Limit 


Arrow-Hart & Hegeman Electric Co., 
thorn St., Hartford, Conn. 

Automatic Temperature Control ge Inc., 5206 
Pulaski Ave., — hia 44, 

Clark Controller Co., 1146 E. "Sand St., Cleve- 


land 10, Ohio 
Cooper rg D. C., 1467 S. Michigan Ave., Chi- 
cago, 
a “ac Inc., 412 N. 12th St., Milwaukee 
s 
Gale Dorothea Mechanisms, Inc., 81-01 Broad- 
way, Elmhurst, N. Y. 

General Control Fempeny, 1200 Soldiers Field 
Rd., Boston 34, Mass. 
GENERAL ELECTRIC co., epee: SALES DiV., 

Schenectady 5, N. Y. . PGS, 2-5 
Haydon Switch Co., “32 4 Elm St., 
20, Conn. 
Insuline Corp. of America, 36-02 35th Ave., Long 
Island City, N. 
— Corp., 4201 Belmont Ave., Chicago 41, 
ee Co., 151 Pasadena Ave., South Pasa- 
en 


Wakefield ‘Tadbestrien, Inc., 5108 Grove St., Skokie, 


il. 
em eg Electric Corp., P. O. Box 868, Pitts- 
burg 


Inc., 24 Wooster 


103 Haw- 


Waterbury 
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SWITCHES—Pushbutton 


935 S. 70th St., Milwau- 


Inc., 
Cleve- 


Milwau- 


Allis-Chalmers Mfg. Co., 

kee 1, Wis. 

Arrow-Hart Hegeman Electric Co., 103 Hawthorn 
St., Hartford, Conn. 

Automatic Temperature Control oe 5206 
Pulaski Ave., Philadelphia 44, 

British Electronic Sales Co., 23-03 “45th Rd., Long 
island City 1, N. Y. 

Cinema Engineering Co., 1510 W. Verdugo Ave., 
Burbank, Calif. 

Clark Controller Co., 1146 E. 152nd St., 
land 10, Ohio 

Clary Multiplier Corp., 408 Junipero St., San 
Gabriel, Calif. 

Cooper Co., D. C., 1467 S. Michigan Ave., Chi- 
cago, Ill. 

Cutler- oe Inc., 412 N. 12th St., 
kee I, 

Gale Ade oa Mechanisms, Inc., 81-01 Broadway, 
Elmhurst, N. Y. 

——- nad Mfg. Co., 919 Taylor Ave., Rock- 
ord, Ill. 

General Consent Company, 1200 Soldiers Field Rd., 
Boston 34, 

GENERAL ELECTRIC CO., APPARATUS a Div., 
Schenectady 5, N. Y. "ADV. PGS. 2-5 

Insuline Corp of America, 36-02 35th Ave., Long 
Island City, N. Y. 

Kellogg Switchboard & Supply Co., 79 W. Mon- 
roe, Chicago 3, Ill. 

Lectrohm, tnc., 5561 Northwest Highway, Chi- 
cago 30, lil. 

Mallory & Co., Inc., P. R., 3029 E. Washington 
St., Indianapolis 6, Ind. 

Phaostron Co., 151 Pasadena Ave., South Pasa- 
dena, Calif. 

Shalleross Mfg. Co., Collingdale, 

Telectro ag i Corp., 35-16 37th St., 
Island City 1, N. Y. 


10 Jackson Ave., 
Long 


Trumbull Electric Dept. of General Electric Co., 
41 Woodford Ave., Plainville, Conn. 

Ward topnaré Electric Co., 21 South St., 
non, Ve 

Westinghouse € Electric Corp., P. O. Box 868, Pitts- 
burg 

Winslow Co., Inc., 9 Liberty St., 


Mt. Ver- 


Newark, N. J. 


SWITCHES—Remote Control 


a ay ae Switch Co., 391 Lakeside Ave., Orange, 


TABLE TOPS—Laboratory 


Alberene Stone Corp., a Virginia, 419 Fourth 
Ave., New York 16, 
Aloe Scientific Div., A. 7 “hoe Co., 5655 Kings- 
bury Bivd., St. Louis 12, 

Tr PRODUCTS, INC., M509 25th St., 

n 32, N. Y. ADV. PG. 17 

BLICKMAN, INC., S., 7900 Baad Ave., Wee- 
hawken, N,. J. ‘ADV. PG. 

Brooklyn Hospital heady Co., Inc., 196 Lex- 
ington Ave., New York, N. 

Brown Morse Co., Muskegon, Mich. 

Doehler Metal Furniture Co., Inc., 194 Lexington 
Ave., New York 

Electro. Chemical ‘BS & Engineering Co., 750 
Broad St., Emmaus, Pa. 

Emerson-Sack- Warner Corp., 
South Boston 27, Mass. 

Fisher Scientific Co., 709 Forbes Ave., Pittsburgh 


Brook- 
150 Dorchester Ave., 


19, Pa. 

Hamilton Mfg. Co., Two Rivers, Wis. 

Johns-Manville, 22'E. 40th St., New York, N. Y. 

Keiler Products, Inc., Manchester, N. H. 

ar ee Mfg. Co., 5083 S. Center St., Adrian 

ic 

Laboratory Furniture Co., Inc., P. O. Box 590, 
Mineola, N 

— sEavipment Corp., 270 Duffy Ave., Hicks- 
ville, N. 

Radioisotope Application Co., 1834 University 
Ave., Berkeley 3, Calif. 

— Service, Inc., 3110 Aneline: St., Oakland, 
calif. 

as ee Ply-Woods, 226 N. La Salle St., Chicago, 


Williams, Brown & Earle, 
St., Philadelphia 7, Pa. 


TECHNICAL BOOKS—Publishers 
Amo Press Co., 125 E. 23rd St., 


ory Wesley Press, Kendall Square, Cambridge 
42, Mass. 


Inc., 904-06 Chestnut 
New York 
.Y. 

1012 Walnut St., 


16 
Blakiston Se., Philadelphia 5, 


Pa. 

Boyce- ay Book Co., 460 Bloomfield Ave., Mont- 
clarr, ° 

a tema 1780 Broadway, New York 18, 
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NUCLEAR AND ALLIED PRODUCTS 


Electronics Research egg Co., Inc., 480 
Canal St., New York 13, N. Y. 

Institute of .“~" Engineers, Inc., 1 E. 79th St., 
New York, 

Instruments butiiching Co., 921 Ridge Ave., Pitts- 
burgh 12, Pa. 

McGraw-Hill Book a 
New York 36, 

Macmillan Co., 
N.Y 


Inc., 330 W. 42nd St., 
N. 
The, %0 Fifth Ave., New York 11, 


Oxford University Press, 114 Fifth Ave., New 
York, 


Philosophical ‘Library, 15 E. 40th St., 
N.Y 


Prentice-Hall Inc., 70 Fifth Ave., New York, N. Y. 

Reinhold Publishing Corp., 330 W. 42nd St., New 
York 36, N. Y. 

Rider Publications se John F. 480 Canal St., 
New York 13, N. 

Rinehart Sot, Inc., 32 Madison Ave., New York 
16, N. 


New York, 


Sams Co., 9 8 Howard W., 2201 E. 46th St., 
dianapolis 5, In 

United Catalog Publishers, Inc., 106-110 Lafayette 
St., New York 13, N 

Universal Scientific Co., Wiehe: Ind. 

University of Chicago Press., 5750 Ellis Ave., Chi- 
cago 37, lil. 

Van Nostrand Co, Inc., D., 250 Fourth Ave., New 
York 3, N. Y. 

Wiley & Sone Inc., John, 440 Fourth Ave., New 
York, N. 


TELEMETERING SYSTEMS—Electronic 
Air Associates, Inc., Teterboro, N 
2040 
Colorado Ave., Santa Monica, Calif. 
Audio Products Corp., 2265 Westwood Bivd., Los 
New York 11, 
5206 
B. |. F. Industries, P. 
1 
INSTRUMENTS, INC., 2 Wright Ave., Rich- 
Brooks Rotameter Co., Box A-1347, Lansdale, Pa. 
Clary Multiplier Corp., 
142 S. Livingston Ave., 
Livingston, N 
Davies Laboratories, Inc., 4705 Queensbury Rd., 
sex, Englan 
Inc., 64 Main St., 
Franklin 7 Yo Inc., 415 W. Pike St., 
a 40, 
GENERAL evéctRic i APPARATUS SALES DIV., 
ADV. 
Central Ave., N. E., Minneapolis, Minn. ADV. 
Hammarlund Mfg. Co., 460 W. 34th St., New 
Ave., Santa Monica, Calif. 


Aeronautical Research Labs., General Mills Inc., 

American Electroneering Corp., 

Applied Science Corp. of Princeton, P. O. Box 44, 
Angeles 64, Calif. 

Automatic Bee Control Co., Inc., 
A Box 1342, Providence, 
mond, Calif. ADV. PG. 79 

Cinema-Television Ltd., Worsley Bridge Rd., Lon- 
Gabriel, Calif. 

Communication Accessories Co., Box 7, 110th St. 
Riverdale, Md. 

Electro-Mechanical Research, 

EL-TRONICS, INC., 5th & Noble Sts., Philadelphia 

15 
delp 
Schenectady 5, N. 
1620 

PG. 92 
York 1, N. Y¥. 

Ketay Mfg. Corp., 555 Broadway, New York 12, 
N.Y 


2010 E. Hennepin Ave., Minneapolis 13, Minn. 
J. 
Amelco, 
Princeton, N. J. 
Austin Co., Special aprtnns Div., 76 Ninth Ave., 
Pulaski Ave., Philadelphia 44, Pa. 
BERKELEY SCIENTIFIC CO., DIV. OF BECKMAN 
Bristol Co., Waterbury 20, Conn. 
don, E. 26, England 
408 Junipero St., San 
Clegg Laboratories, Inc., 
& 71 Highway, Hickman Hills, Mo. 
Electric & Musical Industries Ltd., Hays, Middle- 
Ridgefield, Conn. 
23, Pa. ADV. PG. 
Phila- 
PGS. 2-5 
GENERAL MILLS, Nc. MECHANICAL DIV., 
Giannini & Co., G. M., Pasadena 1, Calif. 
International Research Associates, 2221 Warwick 
Bos- 


Laboratory for Electronics, Inc., 75 Pitts St., 


ton 15, Mass 
Leeds & Northrup Co., Philadelphia 30, Pa. 
1113. County Road, San 


Lenkurt Electric Co., 
Maxson Corp, W. L., 460 W. 34th St., New York 
1, N. 


Carlos, Calif. 

Miller ee William, 325 N. Halstead Ave., 
Pasadena 8, Calif. 

Northeastern Engineering, Inc., Manchester, N. H. 

Nuclear Specialty Co., ©. Box 455, Center 
Moriches, N. Y. 

Pacific Division, Bendix Aviation Corp., 11600 
Sherman Way, North Hollywood, Calif. 

Pentron Corp., 664 N. Michigan Ave., Chicago 


11, Ub. 

Phebco Inc., 3640 Woodland Ave., Baltimore 15, 
Md. 

yt ena Co., Power Tube Div., Waltham 
54, Ma 

Resdel Enginesring 2351 Riverside Drive, Los 
Angeles 39, colt, 

Rosen Engineering Products, Inc., Raymond, 32nd 

iladelphia 4, Pa. 
& Meter Co., 68th & Upland Sts., 


& Walnut St., 
Simplex Valve 
Philadelphia 42, Pa. 


TESTERS 





Spar Engineering & Development Inc., S. & Pax- 
son Aves., Wyncote, Po. 

Telechrome, ‘inc. ., 88 Merrick Rd., Amityville, N. Y. 

Wang Laboratories, 296 Columbus Ave., Boston 
16, Mass. 


TELETHERAPY UNITS 


of Canada Ltd., Commercial 
Products Div., P. O. Box 93, Ottawa, Ontario, 
Canada. 


— Co., W. F. & John, 201 S. Water St., Rock- 

‘ord, lil. 

Falk & Co., Ltd., M., 5 Victoria St., London S. 
W. 1, England 

Picker X-Ray Corp., 25 South Broadway, White 
Plains, N. Y. 

Technical Operations, Inc., 
lington 74, Mass. 


TELEVISION SYSTEMS—Industrial 


Cinema-Television Ltd., Worsley Bridge Rd., 
don, S. E., 26, England 

Davies 1 age Inc., 4705 Queensbury Rd., 
Riverdale, Md. 

a Instrument Co., P. O. Box 153, Caldwell, 


mt Power Specialty Corp., Lancaster, Ohio 

DuMont Labs., Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J. 

Electric & Musical Industries Ltd., Hayes, Middle- 
sex, England 

General Teecision Laboratory, Inc., Pleasantville, 


Atomic Energy 


6 Schouler Court, Ar 


Lon- 


N. Y. 

International Research Associates, 2221 Warwick 
Ave., Santa Monica, Calif. 

Leonard Electric Products Co., Inc., 67 34th St., 
Brooklyn 32, N. Y. 

Peay & Associates, L. W., P. O. Box 8083, South- 
more Station, Houston, Texas 

RCA bong ve Engineering Products Dept., 
Camden, 

Raytheon “Mtg. /. Power Tube Div., Waltham 
54, Mass. 

Telechrome, Inc., 88 Merrick Rd., Amityville, N. Y. 

es as Laboratory, Inc., Kinkel St., Westbury, 
N. Y. 


TERMINAL BOARDS 


— A tg ng Og ie on Main St., Brock- 
A 
ALLEN-BRADLEY CO., 136 W. Greenfield Ave., 
Milwaukee 4, Wis. ‘ADV. PG. 85 
~_— Co., N ‘s., 9 y Ave., Hillside, 


J. 
Beck's Inc., 
Belock wg ag Corp., 

lege Point, N. 





298-300 E. Fifth St., St. Paul 1, Minn. 


111-01 14th Ave., Col- 
British Electronic Soles Co., 23-03 45th Rd., 
Island City 1, N. Y. 
CAMBRIDGE THERMIONIC CORP., 445 gue 
Ave., Cambridge 38, Mass. ADV. PG. 
Cinema Engineering Co., 1510 W. Then og Ave., 
Burbank, Calif. 
Northern Bivd., 


DeJur-Amsco Wg 45-01 
Island City 1, N. ¥ 

FLUOROCARBON PRODUCTS, INC., DIV. OF U. S. 
GASKET CO., P. O. Box 93, Camden 1, N. J. 
ADV. PG. 119 

FORD INSTRUMENT CO., DIV. OF SPERRY CORP., 
31-10 Thomson Ave., Long Island City, N. Y. 
ADV. PGS. 14, 96 

Garde Mfg. Co., 588 Eddy St., Providence 3, R. 

General Cement Mfg. Co., 919 Taylor Ave., Rech 
ford, 

GENEKAL. ELECTRIC CO., arenes $ SALES Div., 
Schenectady 5, N. Y. ‘ADV. PGS. 

— Mfg. Corp., 238 Lewis ae Paterson, 
N 


Imtra Corp., 58 Charles St., Cambridge 41, Mass. 

Insuline Corp. of America, 36-02 35th Ave., Long 
Island City, N. Y. 

Isolantite Mfg. Corp., Stirling, N. J. 

Kellogg Switchboard & Supply Co., 79 W. Mon- 
roe, Chicago 3, Ill. 

Keystone Electronics Corp., 423 Broome St., 
Yor' N. 

Lee Electronic Labs, ., Inc., 233 Dudley St., Roxbury 
19, Mass 

Measurement Engineering Ltd., Arnprior, Ontario, 
Canada 

Millen Mfg. Co., James, 150 Exchange St., Mal- 


den, Mass. 
Scientific owe Labs., 866 Bergen St., 
Newark 8, 
— Co, ‘701 Reading Rd., Cincinnati 15, 
Spaviding Fibre Co., Inc., 310 Wheeler St., Tona- 
¥ 
_— Electronics, Inc., 971 Frelinghuysen Ave., 


Mewar & 
= ~ General Electric Co., 66 


Long 


New 


Inc., 


Wiring TA, ” Dept 
Bissell St., Providence, 
TERMINALS 


Advanced Vacuum Products Inc., 22 ey St., 
Stamford, Conn. 
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Aircraft-Marine (a Inc., 2100 Paxton St., 
Harrisburg 10, 
ALDEN PRODUCTS “cO., 112 N. Main St., Brock- 
ton 64, Mass. ADV. PG. 93 

British Electronic Gates Co., 23-03 45th Rd., 
Island City 1, 
MBRIDGE THERMIONIC CORP., 445 Concord 
Ave., Cambridge 38, Moss. ADV. PG. 19 

DeJur-Amsco ar a ee Northern Bivd., 
Island City 1 

os ieecirtan, . 42 Summer Ave., 
ark 4 

FLUOROCARBON PRODUCTS, INC., DIV. OF U. S. 
GASKET CO., P. ©. Box 93, Camden 1, N. J. 
ADV. PG. 119 

Cue Mfg. Co., 588 Eddy St., Providence 3, R. 


GENERAL ~ agg CO., APPARATUS SALES DIV., 
Schenectady 5, N. Y. ADV. PGS. 2-5 
— Mfg. en . 238 Lewis Ave., 


Long 


long 


New- 


Paterson, 


Hermaseal Co., Inc, Riverside Drive, Elkhart, Ind. 

Hermetic Seal ~— ucts Co., 29-37 South 6th St., 
Newark 7, N. 

Imtra Corp., 58 Mitten St., Cambridge 41, Mass. 

Insuline Corp. f Agnarton, 36-02 35th Ave. ~ long 
Island City 

INTERNATIONAL RESISTANCE . - N. Broad 
St., Philadelphia 8, Pa. ADV 

Isolantite Mfg. Corp., Stirling, “o. «1 

Johnson Co., E. F., Waseca, Minn. 

Kellogg eemenstee & Supply Co., 
roe, Chicago 3, 

Keystone dT Corp. , 423 Broome St., 


York 12, N. Y. 

Lee Electronic Sie Inc., 233 Dudley St., 
bury 19, 

McCormick - Selph Associates, 
port, Palo Alto, Calif. 

National Co., Inc., 61 Sherman St., Malden 48, 
Mass. 

Scientific Electronic Labs., Inc., 866 Bergen St., 
Newark 8, J. 

Soe Co., 9701 Reading Rd., Cincinnati 15, 


Sohere Co., Inc., The, P. O. Box 557, Short Hills, 


79 W. Mon- 
New 
Rox- 


Palo Alto Aijr- 


Torwieo +s owN Inc., 971 Frelinghuysen Ave., 
WINCHESTER eLEcTRONICS, INC., Glenbrook, 
Conn. ADV. PG. 87 


TESTERS—Colorimetric Carbon 
Monoxide 


Davis Emergency Equipment Co., Inc., 252 Hal- 
leck St., Newark, N. J. 

Mine Safety Appliances Co., Braddock, Thomas & 
Meade te Ay ag h 8, Pa. 

Talller & Coo 5 Front St., Brooklyn, N. Y. 

VicTORY ENGINEER NG aa Springfield Rd., 
Union, N. J. ADV. PG. 96 


TESTERS—Hardness 


American Machine & Metals, ie. ., East Moline, Ill. 
Eberbach Corp. Ann Arbor, 

Ferner Co., R. 110 Pleasont St, Malden, Mase. 
ie ar Scone ‘Co., 709 Forbes ‘ie Pittsburgh 


Harshow Scientific Div. of Harshaw penton Co., 
97th St., Cleveland 6, 
Helge, —_ aie Northern Bivd., 
City 1, N. 
Yonkers + Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


hio 
Long Island 


TESTERS—High Megohm 


BENDIX AVIATION CORP., CINCINNATI DIV., 
a Third St., Cincinnati 2, Ohio, ADV. 


TESTERS—Tube & Multimeter 


American Chronoscope Corp., 316 W. First St., 
Mt. Vernon, N. Y. 
Ballantine Laboratories, Inc., Boonton, N. J. 
Cinema-Television Ltd., Worsley Bridge Rd., Lon- 
don, S. E. 26, Eng! land 
Clegg Laboratories, Inc., 142 S. Livingston Ave., 
Livingston, N. J. 
Douglas Radio ‘Labs., 176 Norfolk Ave., Boston 
19, Mass. 
Dynamic Electronics of New ves, ao 73-79 
Woodhaven Bivd., mag? Hills, N. 
Electronic Instrument Co., Inc., 276 * St., 
Brooklyn 12, N. Y. 
oe Electronics, Inc., 140 Liberty St., New York, 
10514 Dupont 
Pasadena 


Hickok” Electrical ory Co., 
Ave., Cleveland 18, 

Hycon ‘Mig. Co., 2961 4 ,— St., 
8, i 


Industrial Lag et ser Corp., Gouldsboro, Pa. 
Jersey City Leboratory, 880 
Ave., Jersey ‘= ~% .. J. 
Lee Electronic Labs., Inc., 233 Dudley St., 
bury 19, Mass. 


D-59 





TESTERS 








ts Ltd., 23-25 Beaver St., New 
York 4 
Marion bioctrica! Instrument Co, 402 Canal St, 
ester, N. H. 
Metropolitan Electronics & Ps pee Co., 106 
Fifth Ave., New York 11 
Phaostron Co, 151 iepiias aS South Pasa- 
dena, Calif 
Precision Appar atus Co., Inc., 


92-27 Horace 
Harding Bivd., Elmhurst, N. Y. 
RCA Victor Div. of RCA, Tube Dept., Harrison, 


m. J. 

Radio City fpoderp Co., Inc., 152 W. 25th St., 
New York I, 

Rawson Clectricai | Co, 114 Potter St., 
Cambri 42, Mass. 

Simpson lectric Co., Div. of American Gage & 
Machine Co., 5208 W. Kinzie St., Chicago 44, 


iW. 

Specialty Assembling Rs Packing Co., 79 Clifton 
— opens 38, N. Y. 
Seprome Inc., Box MH552, Greenwood, Miss. 

Sy vania oem Products, Inc., 1740 Broadway, 
New York 1 ¥, 

Telectro Industries saad 35-16 37th St., Long 
Island City 1, 

Triplett Clecrriecl Scteonsil Co, 286 Harmon Rd., 
luffton, Ohio 

— Ln Co., Inc., 1801 Walnut St., Garland, 


WESTON ELECTRICAL INSTRUMENT CORP., 614 
ome Ave., Newark 5, N. J. ADV. PG. 
1 


TESTERS—Vacuum 


Consolidated bs Corp., 735 Ridge Rd., W., 
Rochester 3, N. 

— Enainering Ca. 760 S. 13th St., Newark 

N 

Electronic Soman Co., Inc., 276 Newport St., 
Brooklyn 

GENtRAL EL ELecTRic ‘co., APPARATUS SALES Div., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Hastings Instrument Co., Superhighway at Pine 
Ave., Hampton, Va. 

Industrial Transformer Corp., Gouldsboro, Pa. 

Manning, Maxwell & Moore, ‘Inc., Stratford, Conn. 


National Resarch Corp., 70 ‘Memorial Drive, Cam- 
je 42, Mass. 

Div., Engineering Products Dept., 

J. 


RCA 
Camde 

Radio City Products Co., Inc., 152 W. 25th St., 
New York 1 Y. 

Refrigeration ‘um Inc., Hudson Bay Div., 646 
W. Washington Bivd., Chicago 6, III. 

Sun Electric Corp., 6323 Avondale Ave., Chicago 


1, 
Triplett Electrical Instrument Co., 286 Harmon 
Rd., Bluffton, 
Vacuum Electronic Engineering Co., 86 Denton 
Ave., New Hyde Park, N. Y. 
506 S$. Cleveland St., 
1515 Sedgwick St., 


letor | 


Vacuum Tube Products, 
Oceanside, Calif. 
Welch Scientific Co., W. M., 
Chicago 10, III. 
Whittington Pump & Engineering Corp., 1126 Pros- 
pect St., Indianapolis 3, Ind. 


TESTERS—Voltage 


Acme Electric Corp., 31 Water S 
neg Research inc., 3788 W 


Cle 9 ‘Laboratories, Inc., 142 S. Livingston Ave., 
#99, Laborata . 

Columbus Redoste Corp., 1010 Saw Mill River 
Rd., Yonkers, N. Y. 

Computer Corp. of America, 149 Church St., 
Yo 

Dynamic ‘Electronics of New ag Inc., 
Woodhaven Bivd., Forest Hills, N. Y. 

Electronic Instrument Co., Inc., 276 ‘Newport St., 
Brooklyn 12, 

a Eiecronics, A 140 Liberty St., New York, 


Pred \ a een » Inc., 1736 Weirfield St., 
Brooklyn 27, N. 
—- jComent ie. Co., 919 Taylor Ave., Rock- 


GENEKAL ELECTRIC . pee Soues DIV., 
Schenectady 5, PGS. 

Heath Co., Benton Rhy Mie h. 

a Co., 395 Page Mill Rd., 

Hickok Electrical oe Co., 10514 Dupont 
Ave., Cleveland 18, O' 

Industrial Transformer ad Gouldsboro, Pa. 

Lee Electronic Labs., Inc., 233 Dudley St., Rox- 
bury 19, i. 

Magnatran, Inc., 246 Schuyler Ave., Kearny, N. J. 

neon, o- < Ltd., 23-25 Beaver St., New 


Y 

Metr tien Feectrentes & genet Co., 106 
Fifth Ave., New York 11, 

Peschel Elecironics, Inc., 13 , ae St., 
chelle, N. 

Phaostron _ 151 Pasadena Ave., South Pasa- 
dena, Calif. 

Precise mocserements Co., 942 Kings Highway, 
Brooklyn 23, N. 


D-60 


Cuba, N. Y. 
. Belmont, Chi- 


New 


73-79 


Palo 


New Ro- 


92-27 Horace 


Dept., 

Rawson Electrical mee Co., 114 Potter St., 
Cambridge 42, Mas 

oe Smith Corp., 1000 Eighth Ave., Bethlehem, 


Shalicross Mfg. Co., 10 Jackson Ave., Colling- 
lale, Pa. 

Simpson Electric Co., 
semine Co., 5208 


Precision Apparatus Co., iy 
Harding Bivd., Elmhurst, N. 
RCA Victor Div., Engineering ” Products 
Camden, N. J. 


Div. of American Gage & 
W. Kinzie St., Chicago 44, 


Specialty Assembling & Posking Co., 79 Clifton 
Place, Brooklyn N. 
Sun — Corp., 6323 , Sa Ave., 


Chicago 
Sylvania Electric Products, Inc., 1740 Broadway, 
New York 19, N. 


Triplett Electrical Instrument Co., 286 Harmon Rd., 
Bluffton, Ohio 
» 1515 Sedgwick St., 


Welch Scientific Co., 
Chicago 10, III. 

Western Sound & Electric Labs., Inc., 805 S. Fifth 
St., Milwaukee 4, Wis 

WESTON ELECTRICAL INSTRUMENT CORP., 614 
re Ave., Newark 5, N. J. ADV. PG. 


TESTING—Nondestructive 


Magnaflux con. 7300 W. Lawrence Ave., Chi- 
cago 31, 


THERMISTORS 


ay | Corps., Inc., 41 S. Sixth St., Newark 7, 


Carboloy Dept. of General Electric ne 11139 E. 
Eight Mile Bivd., Detroit 32, Mic 

Friez Instrument Div. of Bendix Tetitten Corp., 
1454 Taylor Ave., Baltimore 4, Md. 

General Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Interelectronics a 2432 Grand Concourse, 
New York 58, v, 

Kahl Scientific ‘ae Corp., P. O. Box 1166, 
Ei Cajon, Calif 

Keystone a Co., Inc., Saint Marys, Pa. 

Micro-Circvits Co., New Buffalo, Mich. 

Polytechnic Research & Development Co., 55 
Johnson St., Brooklyn, N. Y. 

Servo Corp of Paying 2020 Jericho Turnpike, 
New Hyde Park, N. Y. 

Sperry Gyrosco i Great Neck, N. Y. 

VICTORY ENGINEERING CORP., Springfield Rd., 
Union, N. J. ADV. PG. 96 


THERMOCOUPLES 
American Thermo Electric Co, 198-11 Hollis Ave., 


Hollis 12, “ me, 

Baker & Co., 113 Astor St., Newark 5, N. J. 

Beam heh] Corp., 350 “Fifth Ave., New 
York 1, N. Y. 

Bristol Co., Waterbury 20, Con 

- Crystal Co., Inc., 2 sand Rd., Marlboro, 
ass. 

Columbus Products Corp., 1010 Saw Mill River 
Rd., Yonkers, N. Y. 

Electric Hotpack Co., 
Philadelphia, Pa. 

Farrand Optical Co., i. y Bronx Bivd. at E. 238th 
St., New York 70, 

Foxboro Co., 38 Nepontet Ave., Foxboro, Mass. 

Fredericks Co., George Bethayres, Ls 
General Controls Co. 10) O° clendale t 

GENERAL ELECTRIC C APPARATUS : SALES DIV., 
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Chicago 39, Ill. 

Highland Engineering Co., Main St. & Urban Ave., 
Westbury, N. Y. 

Industrial Transformer Corp., Gouldsboro, Pa. 

Kenyon a Co., Inc., 840 Barry St., New 
York 59, N. 

Laboratory for ) Inc., 75 Pitts St., Bos- 
ton 14, Mass 

Leonard Electric peepuste Co., Inc., 67 34th St., 
Brooklyn 32, 

Magnatran, Inc., 5a8 "Schuyler Ave., Kearny, N. J. 

Magnavox Co., ‘Components Div., Fort Wayne 4, 


5390 Bircher Bivd:, St. 
Louis 20, 


Mt. Vernon Me reclsion Transformer Co., 201 S. 
Third Ave., Mt. Vernon, N. Y. 
New York Transformer Co., Inc., Third Ave., Al- 


pha, N. J. 
Ortho Filter Corp., 198 Albion Ave., 


Oxford Electric Corp., 3911 S$. Michigan Ave., 
Chicago 15, Ill. 
ony Corp., 4900 W. Grand Ave., Chicago 
i 
RCA —— Div. of RCA, Tube Dopt., Harrison, 


New 


nd. 
Moloney 1% Co., 


Paterson 3, 


N. 
Sterling Ls a 9 Corp., 297 N. Seventh St., 


Brooklyn 11, 


1953-1954 DIRECTORY of 


Super Electric Products Corp., 46 Oliver St., New- 
ark 1, J 


Torwico Electronics, Inc., 


Newark 5, N. J 
Transformers, Inc., 532 North St., Endicott, N. Y. 
Tresco, 3824 Terrace St., Philadelphia 28, Pa. 
Triad Transformer Mfg. e.. 4055 Redwood Ave., 

Los Angeles, Calif. 
Union wy Products Co., 

ark 2, 

150 Varick St., 


United ‘tm Can 
Y. 


13, 
Vari-L Co., Inc., P. O. Box 1433, Stamford, Conn. 


Westinghouse, Electric Corp., P. O. Box 868, Pitts- 


burgh 30, 
Wheeler ees Wire Co., Inc., 150 E. Aurora 


St., Waterbury 91, Conn. 
TRANSFORMERS—Constant Voltage 


Acme Electric Corp., 31 Water St., Cuba, N. Y. 
Acme Electronics, Inc., N. Lake Ave., Pasa- 


dena 4, Calif. 
241 Fairfield Ave., Upper Darby, 


965 Frelinghuysen Ave., 


24 Edison Place, New- 
New York 


a. 
a Products Co., Baltimore 20, 
M 


on “See Inc., 
Middle River, 

Alcar Instruments Inc., 20-21 Wagaraw Rd., Fair 
Lawn, N. J. 

Allis- Chalmers Mfg. Co., 935 S. 70th St., Mil- 
waukee 1, Wis. 

Aloe Scientific Div., A. S. Aloe Co., 5655 Kings- 
bury Bivd., St. Louis 12, Mo. 

Atlas Coil Winders, Inc., ‘9 Hawkins St., Derby, 
Conn. 

Celco Constantine Engineering Labs., Co., Island 
Ave., Mahwah, N. J. 

CENTRAL TRANSFORMER CO., 910 W. Jackson 
Bivd., Chicago 7, Ill. ADV. PG. 116 

Cutler-Hammer, Inc., 412 N. 12th St, Milwaukee 
4 is. 

Eisler Engineering Co., 760 S. 13th St., Newark 

Electronic Computer Div., oe a Corp., 35-10 
36th Ave., Long Island City 6, ¥. 


tosev a“ Co., Inc., 528 E. Tad St., New York 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. 

GENERAL ELECTRIC CO., APPARATUS SALES Div., 
Schenectady 5, N. Y. ADV. PGS. 2-5 

Grand Transformers, Inc., Grand Haven, Mich. 

Industrial Specialties Corp., 323 Atlantic Ave., 
Brooklyn 1, N. 

Industrial A Corp., Gouldsboro, Pa. 

Jobbins Electronic Enterprises, Menlo Park, Calif. 

K-V Transformer Corp., 20 E. Franklin St., Dan- 
bury, Conn. 

Kenyon Transformer Co., Inc., 840 Barry St., 
York 59, N. Y. 

Langevin Mfg. Corp., 37 W. 65th St., 
3, _ 4 

Magnatran, Inc, 246 Schuyler Ave., Kearny, N. J. 

Magnetic Research Corp., 318 Kansas St., El Se- 
gundo, Calif. 

Magnex Corp., 90-28 VanWyck Expressway, Ja- 
maica, N. Y. 

Measurement Engineering Ltd., Arnprior, Ontario, 


Canada 
Miller Corp., William, 325 N. Halstead Ave., 
Pasadena 8, Calif. 
5390 Bircher Bivd., St. Louis 
, 90-28 VanWyck Ex- 
. A 


New 


New York 


Moloney Electric Caw 
20, Mo. 

Patterson, Moos & Co., ite 
pressway, Jamaica 18, 

Power Saar Co., ood 532 Mulberry St., 
Nework 5, 

Raytheon ign ‘Co., Wal- 
tham 54, Mass. 

Raytheon Mfg. Co., 
54, Mass. 

Sola Electric Co., 4633 W. 


Equipment Sales Div., 
Power Tube Div., Waltham 
16th St., Chicago 50, 


itl. 
Standard Transformer Corp., 3580 N. Elston Ave., 
Chicago 18, 
Thordarson-Meissner Mfg. Div., 
tries, Inc., Mt. Carmel, Ill. 
Transonic, Inc., 808 Sixteenth St., 
ersfield, Calif. 
Varo Mfg. Co., Inc., 1801 Walnut St., 
Texas 
Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa. 


TRANSFORMERS—Power 
Inc., 852 Monroe St., 
21, 
Acme electric Corp., 31 Water St., Cuba, N. Y. 
Aircraft Transformer Corp., West & Willow Aves., 


Long Branch, N. J. 
os “Saeed Inc., 241 Fairfield Ave., 


Maguire Indus- 
Box 96A, Bak- 
Garland, 


AJF pogeaivion, Brooklyn 
N. 


Upper Darby, 

Anan Products Co., Middle River, Baltimore 20, 
Md. 

American Television & Radio Co., 300 E. Fourth 
St., St. Paul 1, Minn. 


Amplifier Corp. of America, 396 Broadway, New 
York 13, N. Y. 
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NUCLEAR AND ALLIED PRODUCTS 


Atlas Engineering Co., 3 Edgewood St., Roxbury, 


Mass. 
Audio Development Co., 2833 13th Ave., S., 
Minneapolis 7, Minn. 
Bogen Co., Inc., David, 29 Ninth Ave., New York 
oa, EF. 
Celco Constantine ae Laboratories Co., 
Island Ave., Mahwah, N. J. 

CENTRAL TRANSFORMER Nc. 910 W. Jackson 
Ave., Chicago, Ill. ADV. PG. 116 

CHICAGO STANDARD TRANSFORMER CORP., ae 
dison & Elston, Chicago 18, Ill. ADV. PG. 

Comar Electric Co., 3349 W. Addison St., ou 
cago 18, Ill. 

Connecticut Telephone & Electric Corp., 70 Brit- 


tania St., Meriden, Conn. 
Cornell-Dubilier Electric Corp., South Plainfield, 
Dano Electric Co., Main St., Winsted, Conn. 
Dietz Design & Mfg. Co., Grandview 6, Mo. 
Eisler Engineering Co., Inc., 740 S. 13th St., 


Newark 3, N. J 
Electronic Transformer Co, Inc., 215 W. 25th St., 
A Div. of Inter- 


New York, N. Y. 

Federal Telephone & Radio Co., 
national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York 20, N. Y 

Freed Ve oe Co., Inc., 1736 Weirfield St., 
Brooklyn 27, ¥. 

GENERAL ELECTRIC CO., APPARATUS — DIV., 
Schenectady 5, N. Y. ADV. PGS. 

General Magnetics, Inc., 135 Sleoorheld Ave., 
Bloomfield, N. J. 
Genera! Radio Co., 275 Massachusetts Ave., Cam- 

bridge 39, Mass. 
Goslin Electric & Mfg. Co., 2921 W. Olive St., 
Burbank, Calif. 


Gramer Transformer Corp., 2734 N. Pulaski Rd., 
Chicago 39, Ill. 
Highland Engineering » mes 
Ave., Westbury, N. 
Industrial Transformer aun: Gouldsboro, Pa. 
Kenyon Transformer Co., Inc., 840 Barry St., New 


York 59, . 
Laboratory for Electronics, Inc., 75 Pitts St., 
ton 14, Mass. 
Leonard Electric Products Co., Inc., 67 34th St., 
Brooklyn 32, N. Y. 
Magnatran, Inc., 248 Schuyler Ave., Kearny, N. J. 
Magnetic Amplifiers, Inc., 632 Tinton Ave., New 


Bircher Bivd., St. 


Main St. & Urban 


Bos- 


Electric Co., 5390 
20, Mo. 
Vernon Precision Transformer Co., 201 S. 
Third Ave., Mt. Vernon, N. Y. 
New York Transformer Co., Inc., Third Ave., Al- 
pha, N. J. 
Ortho Filter Corp., 198 Albion Ave., 
N. J 
Oxford Electric Corp., 3911 S$. Michigan Ave., 
Chicago 15, 
A Electronics, 2180 Colorado Ave., 
Santa Monica, Calif. 
Permoflux Corp., 4900 W. Grand Ave., 


39, Hl. 
<— Victor Div. of RCA, Tube Dept., 
J. 


Paterson 3, 


Inc., 
Chicago 
Harrison, 

Equipment Sales Div., Wal- 
Sete Electric a 4633 W. 16th St., Chicago 50, 


Sterling Suateny Corp., 297 N. Seventh St., 
Brooklyn 11, Y. 

Super Electric Wesiieas Corp., 46 Oliver St., 
ark 1, N. 

Superior Electric Co. ., 83 Laurel St., Bristol, Conn. 

Sylvania Electric Products, Inc., 1740 Broadway, 
New York 19, N. Y. 

Torwico Electronics, Inc., 965 Frelinghuysen Ave., 
Nework 5, 

Transformer 15 Co., Ine., Bala Cynwyd, Pa. 

Transformers, Inc., 532 North St., Endicott, N. Y. 

Tresco, 3824 Terrace St., Philadelphia 28, Pa. 

Triad Transformer Mfg. éo., 4055 Redwood Ave., 
Los Angeles, Calif. 

Union “aig Products Co., 24 Edison Place, New- 


ark 2 

— Transformer Co., 150 Varick St., New York 
13, 

Wosterheuee Electric Corp., P. O. Box 858, Pitts- 
burgh 30, Pa 

Wheeler Insulated Wire Co., Inc., 150 E. Aurora 
St., Waterbury 91, Conn. 


TRANSFORMERS—Pulse 


Acme Electric Corp., 31 Water St., Cuba, N. Y. 
Airdesign, Inc., 241 Fairfield Ave., Upper Darby, 


mt w - Co., 
tham 54, 


New- 


a. 
Atlas Engineering Co., 3 Edgewood St., Roxbury, 


Mass. 
Berkshire } mpeg 588 Beaver Pond Rd., 
Lincoln, 

CHICAGO STANDARD TRANSFORMER CORP., Ad- 
dison & Elston, Chicago 18, Ill. ADV. PG. "83 
Communication Accessories Co., Box 7, 110th 

St. & 71 Hiway, Hickman Hills, Mo. 


Electronic Computer Div:, Underwood Corp., 35- 
10 36th Ave., Long Island City 6, N. Y. 


TRANSFORMERS 





Electronic Transformer Co., Inc., 215 W. 25th St., 
New York, N. Y. 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Weirfield St., 


Brooklyn 27, N. Y. 

GENERAL ELECTRIC CO., APPARATUS SALES DIV., 
Schenectady 5, N. Y. ‘ADV. PGS. 

Goslin Electric & Mfg. Co., 2921 Ww. Olive St., 
Burbank, Calif. 

Gramer Transformer Corp., 2734 N. Pulaski Rd., 
Chicago 39, Ill. 

Industrial Transformer Corp., Gouldsboro, Pa. 

Kenyon meee Co., Inc., 840 Barry St., New 
York 59, 

Laboratory vd ) ra Inc., 75 Pitts St., 
ton 14, Mass. 

Milwaukee Tarnsformer Co., 5231 N. Hopkins St., 
Milwaukee 9, Wis. 

PCA Electronics, Inc., 2180 Colorado Ave., Santo 
Monica, Calif. 

—— Corp., 4900 W. Grand Ave., Chicago 
9 

Polyphase Instrument Co., 705 Haverford Rd., 
Bryn Mawr, Pa. 

Raytheon Mfg. Co., Equipment Sales Div., 
tham 54, Mass. 

Sterling Transformer Corp., 297 N. Seventh St., 
Brooklyn 11, 

TECHNITROL ENGINEERING co., Lug N. 4th 
St., Philadelphic 33, Pa. ADV. PG. 111 

Telechrome, Inc., 88 Merrick Rd., Amityville, N. Y. 

Transformer Specialty Co., Bala Cynwyd, Pa. 

Transformers, Inc., 532 North St., Endicott, N. Y. 

Transonic, Inc., 808 Sixteenth St., Box 96A, Bak- 
ersfield, Calif. 

Tresco, 3824 Terrace St., Philadelphia 28, Pa. 

Triad Transformer Mfg. Co., 4055 Redwood Ave., 


Los Angeles, Calif. 
United ener Co., 150 Varick St., 
York 13, ¥s 
Utah Radio 3 1123 Franklin St., 
Huntington, Ind. 
Westinghouse Electric P. O. Box 868, 
150 £. Avrora 


Bos- 


Wal- 


New 
Inc., 


Corp., 
Pittsburgh 30, Pa 

Wheeler Insulated Wire Co., Inc., 
St., Waterbury 91, Conn 


TRANSFORMERS—r-f 


Ace Coil & Electronics Co., 
Metuchen, N. 

Aerocoil Inc., 24 ‘Clift St., Jersey City, N. J. 

Barker & Williamson, 235 Fairfield Ave., Upper 
Darby, Pa. 

Cc. G. S. Laboratories, Inc., 391 Ludlow St., 
ford, Conn. 

CAMBRIDGE THERMIONIC CORP., 445 Concord 
Ave., Cambridge 38, Mass. ADV. PG. 19 

CENTRAL TRANSFORMER CO., 910 W. Jackson 
Bivd., Chicago 7, Ill. ADV. PG. 116 

Coileraft, Inc., 3716 N. Cicero Ave., Chicago 41, 


3008 W. 127th St., 


914 Middlesex Ave., 


Stam- 


DeWitt Development Co., 
Blue Island, III. 

Dietz Design & Mfg. Co., Grandview 6, Mo. 

Fugle-Miller Laboratories, Inc., 398 Main St?., 
Metuchen, N. J. 

GENERAL ELECTRIC co., oA og SALES DIV., 
Schenectady 5, N. Y. "ADV. PGS. 2-5 

15 S. he St., Chi- 


55 Nassau Ave., 


Guthman, Inc., Edwin 1., 
cago, iu. 

Hillburn mnense pueden Co., 
Brooklyn 22, 

——— Co., The. Components Div., Fort Wayne 
, Ind. 

Millen Mfg. Co., James, 150 Exchange St., Mal- 
den, Mass. 

Milwaukee Transformer Co., 5231 N. Hopkins St., 
Milwaukee 9, Wis 

National Co., Inc., 61 Sherman St., Malden 48, 
Mass. 

RCA Victor Div. of RCA, Tube Dept., 


N. J. 
Raytheon Mfg. Co., 
am 54, Mass. 
Redman Electronics Corp., P. O. Box 72, Thomp- 
sonville, Conn. 

Tresco, 3824 Terrace St., Philadelphia 28, Pa. 

U. S. Electronics Corp., 276 Warren St., Lynd- 
hurst, N. J 


TRANSFORMERS—Variable 


Acme Electric Corp., 31 Water St., Cuba, 

Allis-Chalmers Mfg. Co., 935 S. "70th Ny * Mii 
waukee 1, Wis. 

—s Coil Winders, Inc., 49 Hawkins St., Derby, 

CENTRAL TRANSFORMER CO., ‘« are Jackson 
Bivd., Chicago 7, III. ADV. PG. 1 

Cutler- Hammer, Inc., 412 N. 12th ag Milwaukee 


1, Wis. 
Eisler © sega Co., 760 S$. 13th St., 
New York 


, 528 E. 72nd St., 
Federal Telephone & Radio Co., A Div. of Inter- 


national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. 


Harrison, 


Equipment Sales Div., Wal- 


Newark 


Espey “- Co., Inc 
21, N. 
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GENERAL ELECTRIC - ee | ao DiV., 


Schenectady 5, N. 

ay = 7S Co., ae Massachusetts Ave., 

oan a Inc., Grand Haven, Mich. 
Halldorson my a Co., 4500 N. Ravenswood 
Ave., Chicago, |! 

Hevi Duty Electric Co., 4212 W. Highland Bivd., 
Milwaukee 1, Wis. 

Industrial Transformer Corp., 

K-V Transformer Corp., 20 E. 

ry, Conn. 

Langevin Mfg. Corp., 37 W. 65th St., 
23, N. Y. 

Magnex Corp., 90-28 VanWyck Expressway, Ja- 
maica, N. Y. 

Mallory & Co., Inc., P. R., 3029 E. Washington 
St., Indianapolis 6, Ind. 

Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 

Patterson, Moos & Co., Inc., %-28 VanWyck Ex- 
pressway, Jamaica is, N. 

Power Transformer Co., _ 
Newark 5, N. J. 

Raytheon Mfg. Co., 
tham 54, Mass. 

Raytheon Mfg. Co., Power Tube Div., 
54, Mass. 

Standard Transformer Corp., 3580 N. Elston Ave., 
Chicago 18, 

Superior Eincrrte _ 83 Laurel St., Bristol, 

Thordarson-Meissner Mfg. Div., Maguire 
tries, Inc., Mt. Carmel, Ill. 

Transonic, inc., 808 Sixteenth St., 
ersfield, Calif. 


Cam- 


Gouldsboro, Pa 
Franklin St., Dan- 


New York 


532 Mulberry St., 
Equipment Sales Div., Wol- 
Waltham 


Conn, 
Indus- 


Box 96A, Bak- 


TRANSFORMERS— Voltage 
Regulating 


Acme Electric Corp., 31 Water St., Cuba, N. Y. 

Airmec Ltd., High Wycombe, Buckinghamshire, 
England 

Airpox Products Co., 
Md 


Middle River, Baltimore 20, 


Alcar Instruments Inc., 20-21 Wagarow Rd., Fair 
Lawn, N. 

Allis- Chalmers Mfg. Co., 
waukee 1, Wis. 

Atlas Coil Winders, Inc., 


Conn. 

CENTRAL TRANSFORMER CO., 910 W. 
Bivd., Chicago 7, Ill. ADV. PG. 116 

Cutler-Haommer, Inc., 412 N. 12th St., 
1, Wis. 

Eisler Engineering Co., 760 S. 


935 S. 70th St., Mil- 
49 Hawkins St., Derby, 
Jackson 
Milwaukee 


13th St., Nework 


Espey mig. Co., Inc., 528 E. 72nd St., New York 


Federal a & Radio Co., A Div. of Inter- 
national Telephone & Telogiranwh Corp., 100 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co., Inc., 1736 Weirfield St., 


Y. 

GEneRal't eieétnic co., N-stg ~y: SALES DIV, 
Schenectady 5, N. Y. PGS. 2-5 

Gramer Transformer hy 2734 N. Putuski Rd., 
Chic 39, I. 

Grand ransformers, Inc., Grand Haven, Mich. 

Halldorson Transformer Co., N. Ravenswood 
Ave., Chicago, III. 

Hevi Duty Electric Co., 4212 W. Highland Blvd., 
Milwaukee 1, Wis. 

Industrial Transformer Corp., Gouldsboro, Pa 

Jobbins Electronic Enterprises, Menlo Park, se. 

K-V Legg mead Corp., 20 E. Franklin St., Dan- 
bury, Con 

Langevin Mfg. Corp., 37 W. 65th St., New York 
23, 7 

Magnex Corp., 90-28 VanWyck Expressway, Ja- 
maica, N. Y. 

Measurement Engineering Ltd., Arnprior, 
Canada 
Miller Corp., William, 325 N. Halstecd Ave., 

Pasadena 8, Calif. 
Minnesota Electronics Corp., 47 W. Water St., 
St. Pau! 1, Minn. 
Moloney Electric Co., 5390 Bircher Bivd., St. 
Louis 20, Mo. 

Mt. Vernon Precision Transformer Co., 201 S. 
Third Ave., Mt. Vernon, N. 

Orthon Corp., ., 198 Albion Ave., Paterson 2, N. J. 

Patterson, Moos & Co., ty 90-28 YanWyck Ex- 
pressway, Jamaica 18, Y. 

Power Transformer Co., - 532 Mulberry St., 
Nework 5, N. 

we my 9 ew ‘Co, Equipment Sales Div., Wal- 


Ontario, 


sg nino. Ces Power Tube Div., Waltham 


Ma 
Sola Electric Co., 4633 W. 16th St., Chicago 50, 


i. 
Standard Transformer Corp., 3580 N. Elston Ave., 
Chicago 18, 
Thorardson- Meissner Mfg. Div., 
tries, Inc., Mt. Carmel, Il! 
Transformer Specialty Co., Bala-Cynwyd, Pa. 
Transonic, Inc., 808 Sixteenth St., Box 96A, Bak- 
ersfield, Calif. 
Varo Mfg. Co., Inc., 1801 Walnut St., 
Texes 


Maguire Indus- 


Garland, 
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TRANSISTORS 





TRANSISTORS 
Brush Electronics Co., 3405 Perkins Ave., Cleve- 
land 14, Ohio : 
CBS-Hytron, A Div. of yay Broadcasting 
System, Inc., 100 Endico Danvers, Mass. 
ERAL ELECTRIC co., ‘arpanirus SALES DIV., 

ro N. Y. "ADV. PGS. 

ony & roducts Corp, 26 a. a Ave., 


Ps in 
fo Receptor Cs Co., 4051 W. 19th St., New York 


utintion MFG. CO., RECEIVING TUBE DIV., 
55 Chapel St., Newton 58, Mass. ADV. PG. 16 
Sylvania "Electrle 1. ne Inc., 1740 Broadway, 

New York 19, N. 
ae Products, , Snow & Union Sts., 
WESTINGHOUSE ELECTRIC CORP., ELECTRONIC 
TUBE DIV., Box 284, Elmira, N. y, ADV. PG. 22 


TUBE FITTINGS 
See FITTINGS—Flared Tube 


TUBES—Electron 


See also DIODES—Germanium 
THERMISTORS 


(a) Electrometer 

(b) Ignitron 

(ce) Photomultiplier 

(d) Power 

(e) Receiving 

Amperes Oy Cpewonte Corp., 230 Duffy Ave., 
ville. ch-i 

ANTON ELECTRONI LABS., INC., 
ing Ave., Brooklyn 37, N. 

Bomac Laboratories, Inc., 
Mass, d-g 

CBS-Hytron, A Div. of Columbia Broadcasting 
y mers Inc., 100 Endicott St., Danvers, Mass. 


CHATHAM ELECTRONICS CORP., 475 Washington 
St., Newark 2, N. J. d-e-f-g-h ADV. PG. 100 
Cinema- Television Ltd., Worsley Bridge Rd., Lon- 

don, E. 26, England. c 
Diamond Power Specialty Corp., Lancaster, Ohio c 
DuMont Labs., Inc., Allen B., 760 Bloomfield Ave., 
Clifton, N. J. e-g 
Eitel-McCullough, Inc., San Bruno, Calif. d-F 
Electric & Musical Industries, ltd., Hayes, Middle- 
sex, England. c-d-e-f 
Electrons, Inc., 127 Sussex Ave., 


-9 

Federal Telephone & Radio Co., A Div. of Inter- 
national Telephone & Telegraph Corp., 100 
Kingsland Rd., Clifton, N. J. d-f 

Ferranti Electric, vate 30 Rockefeller Plaza, New 
York 20, N. Y. 

General Electric ce, Tube Dept.,: Schenectady 5, 
N. Y. a-b-c-d-e-f 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio | 

Horizons, Inc., 2891 E. 97th St., Cleveland, Ohio i 

Lee Electronic Labs., Inc., 233 Dudley St., Rox- 
bury 19, Mass. e 

eno Kaufman Ltd., P. O. Box 337, Los Gatos, 
a 

Machlett Leboratories, Inc., 1063 Hope St., 
dale, Conn. d-f-g 

Marconi aan Ltd., 7S Beaver St., New 
York 4, N. Y. a-b-c-d-e-f-g 

North American Philips Co, . c., 750 S. Fulton 
Ave., Mt. Vernon, N. Y. 

Nuclear Development icborotory P. O. Box 7034, 


Kansas City, Mo. 

Phoenix Precision Instrument Co., 3803-05 N. 5th 
St., Philadelphia, Pa. ¢ 

R-C SCIENTIFIC INSTRUMENT CO., 307 Culver 
Bivd., Playa Del Rey, Calif. «. ADV. PG. 104 

RCA Victor Div., Engineering Products Dept, Cam- 
den, N. J. erg 

RCA Victor Div. of RCA, Tube Dept., Harrison, 
N. J. b-c-d-e-f-g-h 

yy Corp., 445 N, Knox Ave., Chicago 41, 
| 


Qeytiece Mfg. Co., Equi - Sales Div., Wal- 
tham 54, Mass. a-b-c-d-e f-g-h-i. 
Power _— Div., 
Mass. oaks -@-f-g-h- 
RAYTHEON MFG. CO., f CEIVING TUBE DIV., 55 
Lay St., Newton 58, Mass, a-d-e-f-h . ADV. 


— Bank we — Aviation Corp., Eaton- 
wn, N e-f- 

Sylvania om | tne, 1740 Broadway, 

Tong So, Seer, me 95 " sath Ave., Newark 4, 


Twentioth ‘Century Electronics, Ltd., Dunbar Works, 
Dunbar St., West Norwood, London, S. E. 27, 
England. 

Vactron, Inc., P. O. Box 641, Calif. 
c-d-f-g-h-i 

Vacuum Tube Products, 506 S. Cleveland St., 
Oceanside, Calif. d-f-g. 
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(f) Rectifying 

(g) Thyratron 

(h) Voltage Regulating 
(i) X-Ray 


Hicks- 


1226-38 Flush- 
. ¢ ADV. PG. 120 
Se Rd., Beverly, 


Newark 4, N. J, 


Spring- 


Waltham 


“are: 


Ventura, 


VICTOREEN INSTRUMENT CO., 3800 Perkins Ave., 
Cleveland 14, Ohio. a-f-h. ADV. PG. 20 

—— Radiation Lab., 1107 W. 24th St., Los 

eles 

wes! INGHOUSE ELECTRIC CORP., ELECTRONIC 
TUBE DIV., Box 284, Elmira, N. Y.. b-c-d-e-f- -g-h. 
ADV. PG. 22 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa. d-e-f 

X-Ray Department of General Electric Co., 4855 
Electric Ave., Milwaukee 1, Wis. i 


TUBING—Glass 

Aloe Scientific Div., A. S. Aise Co., 
bury Bivd., St. Louis 12, 

os ~ Ae Cork Co., 1010 creed St., Lancaster, 


Bache & +. Semen, 636 Greenwich St., 
York 14, 
1700 


5655 Kings- 


New 

Central Scenic Co., Irving Park Rd., 
Chicago 13, 

Corning Gloss Works, Corning, N. Y 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


Pa. 
Fish- Schurman Corp., 70 Portman Rd., New Ro- 


chelle, N. Y 

is =f Scientific Co., 709 Forbes St., Pittsburgh 19, 

Fredericks Co., George E., Bethayres, Pa. 

Greiner Glassblowing Leboratory, 
ford St., Los Angeles 63, Calif. 

Harshaw Scientific Div. of ‘Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Jasonals Chemical Corp., 1085 Myrtle Ave., Brook- 
lyn 6, N. Y. 

Kontes Glass Co., Spruce St., Vineland, N. J. 

Milwaukee Glass Works, Inc., 2338 N. 30th St., 
Milwaukee, Wis. 

Phoenix Precision Instrument Co., 3803-05 North 
5th St., Philadelphia, Pa. 

Scientific Seenens Labs., Inc., 866 Bergen St., 
Newark 8, J. 

Spades Glass Pr _ A Co, 10 W. 33rd St., 
or 

Wheaton Co., Me C., Millville, N. J. 

Williams, Brown & Earle, Inc., 904-06 Chestnut 
St., Philadelphia 7, Pa. 

Yonkers ny Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y 


TUBING—Metal and Alloy 
Allegheny Ludlum Steel Corp., 2020 Oliver Bidg., 
Pittsburgh 22, Pa. 
7 P. O. Box 34, 56 Water St., 


Alpha Metals, Re 
Jersey City, N 3 
Aluminum Co of America, Alcoa Bldg., Pittsburgh 
> Os 
American Brass Co., Waterbury 20, Conn. 
Astell & Co., Inc., John B., 90 W. Broadway, New 
York 7, N. ve 
a 9a 3 Wilcox Co., 161 E. 42nd St., 
17, 
Bishop & a. J., Malvern, Pa. 
Bridgeport Brass Co, 30 Grand St., 
Conn. 
Carpenter Steel Co., The, Reading, Pa. 
Chase Brass & Copper Co., Inc., Waterbury 20, 
Conn. 
Consolidated Siphon Supply Co., Inc., 


St., New York, N. Y. 
Division Lead Co., 7742 W. 61st Place, Summit, 
i. 


E. Med- 


New 


New York 


Bridgeport, 


24 Wooster 


Driver-Harris Co., Harrison, N. J. 

Flexonics Corp., 1315 S. Third Ave, Maywood, Ill. 
Haynes Stellite Co., Div. of Union Carbide & 
Carbon Corp, 725 S. Lindsay St., Kokomo, Ind. 
ee Nickel Co., Inc., 67 Wall St., New 

York 5, ¥. 
Knapp Mille Inc., 23-15 Borden Ave., Long Island 


City 1, N. Y. 
Makepeace Co., D. E., 30 Church St., New York, 
N. Y. 


111 Broadway, New York 6, 


Precision Tube Co., Inc., North Wales, Pa. 

Revere Copper & om, Inc., 230 Park Avenue, 
New York 17, N. 

Superior Tube €o. a Pa. 

TITEFLEX, INC., 500 re Ave., Newark 
5, N. 5. ADV. PG. 


TUBING—Plastic 
Anchor Plastics Co., Inc., 36-36 36th St., 
land City 6, N. 


Astell & ry, ine., John B., 90 W. Broadway, New 


York 7, 

Baer Co., Ni. y 9 Montgomery Ave., Hillside, 
N. J. 

British Electronic Sales Co., 23-03 45th Rd., 
Island City 1, N. Y. 

Continental - Diamond By Co., Newark, Delaware 

a “see BE we of America, 100 Quimby St., 
Westfiel 

Federal 1 Labs., A Div. of Inter- 
national Telephone & Telegraph Corp., 500 
Washington Ave., Nutley, N. J. 


National Lead Co., 
N.Y 


Long Is- 


Long 


1953-1954 DIRECTORY of 


wo oe yg INC., DIV. OF U. S. 
GASKET CO., P. O. 


Box 93, Camden 1, N, J. 
ADV. 4 119 
Fisher Scientific Co., 709 Forbes Ave., Pittsburgh 


‘ 


a. 

ae 9 Cement Mfg. Co., 919 Taylor Ave., Rock- 
ord, 

General Electric Co., Chemical Div., 1 Plastics 
Ave., Pittsfield, Mass. 

Harshaw Scientific Div. of Harshaw Chemical Co. = 
1945 E. 79th St., Cleveland 6, 

Olean, 


hio 
Hemgiace Laboratories, Inc., 322 Bush St., 
N 


Imperial Brass Mfg. Co., 1200 W. Harrison St., 
Chicago 7, Ill. 

Irvington Varnish & Insulator Div. of Minnesota 
Mining & Mfg. Co., 10 Argyle Terrace, Irving- 
ton, N. J. 

Jasonals Chemical 1085 Myrtle Ave., 
Brooklyn 6, N. 

Keystone Electronics Corp., 423 Broome St., 
York 13, N. Y. 

Lectrohm, Inc., 5561 Northeast Highway, Chicago 


30, Ill. 
Minor Rubber Co., Bloomfield, 
J. 


Corp., 


New 


49 Ackerman St., 


N. 

Mitchell-Rand inatation Co., Inc., 51 Murray St., 
New York 7, N. 

National Yokcntsed Fibre Co., Wilmington 99, Del. 

an <a Corp., 211 Randolph Ave., Woodbridge 

4b. 

aon Fibre & Specialty Co., 2020 E. Westmoreland 
St., Philadelphia 34, Pa. 

Polymer Corp. of Pennsylvania, Reading, Pa. 

Printioid Inc., 93 Mercer St., New York 12, N. Y. 

Spaulding Fibre Co., Inc., 310 Wheeler St., 
Tonawanda, N. Y. 

Synthane Corp., River Road, Oaks, Pa. 

U. S. Rubber a. — Avenue of the Americas, 
New York 20, N. 
U. S. Stoneware + 
Williams, Brown & Earle, Inc., 

St., Philadelphia 7, Pa. 
Yonkers cannery Supply Co., 70 Palisade Ave., 
Yonkers 2, N. 


TUBING—Rubber 


Aloe Scientific Div., A. S. Aloe Co., 
bury Bivd., St. Louis 12, Mo. 

American Oxygen Service Corp., 600 Essex St., 
Harrison, N. 

Armstrong Conk Co. -, 1010 Concord St., 
Pa 


“Akron, Ohio 
904-06 Chestnut 


5655 Kings- 


Lancaster, 


Auburn Mfg. Co., 500 Stack St., Middletown, Conn. 

Connecticut Hard Rubber Co., New Haven 9, Conn. 

Felt Products Mfg. Co., 1504 W. Carroll Ave., 
Chicago 7, Ili. 

Fisher Scientific Co., 709 Forbes Ave., Pittsburgh 

‘a. 

Garlock Packing Co., Palmyra, N. Y. 

Goodyear Tire & Rubber Co., Akron, Ohio 

Harshaw Scientific Div. of Harshaw Chemical Co., 
1945 E. 79th St., Cleveland 6, Ohio 

Jasonals Chemical Corp., 1085 Myrtle Ave., 
Brooklyn 6, N. Y. 

Luzerne Rubber Co., Dewey St., Trenton, N. J. 

Minor Rubber Co., 49 Ackerman St., Bloomfield, 
N. J. 

Republic Rubber Div., Lee Rubber & Tire Corp., 
Youngstown, Ohio 

Stillman Rubber Co., 5811 Marilyn Ave., Culver 
City, Calif. 

Thomas Co., Arthur H., W. Washington Square, 
Philadelphia 5, Pa. 
. S. Rubber Co. oe Avenue of the Americas, 
"New York 20, 

Williams, Brown ‘ farle, Inc., 904-06 Chestnut 
&., Philadelphia 7, Pa 

Yonkers eaneoraeery Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


TUBING—Seamless 


Allegheny Ludium Steel Corp., 2020 Oliver Bidg., 
Pittsburgh 22, 

Aluminum Co. 
burgh 19, Pa. 

American Brass Co., Waterbury 20, Conn. 

Astell & Co., at John B., W. Broadway, 
New York 7, 

Babcock & Witeox ‘Cine 161 E. 42nd St., 
York 17, N. Y. 

Bishop & Se. J., Malvern, Pa. 

Bridgeport Brass Co., 30 Grand St., 
Conn 

Chase Brass & Copper Co., Inc., Waterbury 20, 
Conn 

Weer Seleatifie Co., 709 Forbes St., 

FLUOROCARBON PRODUCTS, INC., DIV. OF U. S. 
GASKET CO., P. O. Box , Camden 1, N. J. 
ADV. PG. 19 

Fulton Sylphon Div., Robertshaw-Fulton Controls 
Co., Knoxville 1, Tenn. 

International Nickel Co., Inc., 67 Wall St., 
York 5, N. Y. 

Irvington Varnish & Insulator Div. of Minnesota 
Mining & Mfg. Co., 10 Argyle Terrace, Irving- 
ton, N. J 


a. 
of America, Alcoa Blidg., Pitts- 


New 


Bridgeport, 


Pittsburgh 


New 
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NUCLEAR AND ALLIED PRODUCTS 


a Inc., 5561 Northwest Highway, Chicago 
iI 


D. E., 30 Church St., 


Precision Tube Co., 

Revere Copper & Bross, 
York 17, N. Y. 

Spaulding _ Co., 
wan N. 

Superior Tube co. Norristown, Pa. 

TITEFLEX, INC., ‘500 ange Ave., Newark 


5, N. J. ADV. 
, 904-06 Chestnut 


Williams, Brown & Earle, Inc 
_ Philadelphia 7, Pa. 

Yonkers + 4 Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


Makepeace Co., New York, 
N. Y. 

Inc., North Wales, Pa. 

Inc., 230 Park Ave., New 


Inc., 310 Wheeler St., Tona- 


UTENSILS—Laboratory 


Aloe Scientific Div., A. S. Aloe Co., 5655 Kings- 
bury Bivd., St. Louis 12, Mo. 

Atomic Research =e 4 2633 Santa Monica 
Bivd., Santa Monica, Calif. 

Consolidated Siphon Supply oa. 
St., New York, N. Y. 

Eberbach Corp., Ann Arbor, Mich. 

a Scientific Co., 709 Forbes Ave., 


Inc., 24 Wooster 


Pittsburgh 


tendo. Scientific Div. of Harshaw Seeeton Co., 
1945 E. 79th St., Cleveland 6, 
Ave., 
Brooklyn 6 
Pabst Engineering nace gg A Co., Inc., 676 Penn- 
Phoenix Precision instrament | Co., 3803-05 N. 5th 
St., Philadelphia, 
Chicago 
TECHNICAL ASSOCIATES, INC., 140 W. Provi- 
Thomas Co., Arthur H., W. Washington Square 
Philadelphia 5, Pa. 

Williams, Brown & Earle, ad 904-06 Chestnut 
St., Philadelphia 7, Pa. 
Air Associates, Inc., Teterboro, N. J. 
Air Conversion Research Corp., 4107 N. Damen 
Alco Valve Co., 865 Kingsland Ave., St. Louis 5, 

Mo. 
Alloy Stee! Products Co., 1500 W. Elizabeth Ave., 
Linden, 
ion, Ind. 
Associated Valve & Cneiaserine Co., 1150 W. 
Astell & Co., Inc., John B., 96 w: Broadway, New 
York 7, N. 
N 
Automatic Temperature Control Co., Inc., 5206 Pu- 
‘a. 
Bogue Electric Mfg. Co., 52 lowa Ave., Paterson 
waar 20, 


Jasonals Chemical’ Corp., 1085 Myrtle 

sylvania Ave., Elizabeth, 

Pa. 

Precision y ry Co., 3737 W. Cortland St., 

dencia Ave., Burbank, Calif. ADV. PG. 86 
Will Corp., Rochester 3, N. 
VALVES—Control 

Ave., Chicago 18, Ill. 
Anderson Valve Works, 9th & Adams Ave., Mar- 

Marquette Rd., Chicago 21, 

F 
Automatic Switch Co., 391 Lakeside Ave., Orange, 
J 
laski Ave., Philadelphia 44, 
406 S. pa "Bivd., 
6, Calif. 


Bristol ti. 
Caltron Co., los Angeles 
Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa. 
Cutler-Hammer, Inc., 412 N. 12th St., Milwaukee 


1, Wis. 

Denison Engineering Co., 1186 Dublin Rd., Colum- 
bus, Ohio 

Eclipse Fuel Engineering Co., 1100 Buchanan, 
. “The, 393 Lafayette St., New York 

et 

Fischer & Porter Co., 50 Warminster Rd., Hatboro, 


Rockford, 

Fairbanks Co., 
a. 

Fier Scientific Co., 709 Forbes St., Pittsburgh 19, 
‘a. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mass. 

Fulton Sylphon Div., Robertshaw-Fulton Controls 
Co., Knoxville 1, Tenn. 

Genera! Controls Co., Glendale 1, Calif. 

Haommel-Dah! Co., 175 Post Rd., Providence 5, 
R. 1 


High Vacuum Equipment Corp., 349 Lincoln St., 
Hingham, Mass. 

Hoppe Engineering Co., 1 High St., 
Ind. 

Imperial Brass Mfg. Co., 1200 W. Harrison St., 
Chicago 7, Ill. 

Johnson Corp., 809 Wood St., Three Rivers, Mich. 

Johnson Service Co., 507 E. Michigan St., Mil- 
waukee 2, Wis. 

inate Co., O. C., 400 Madison St., Chicago 6, 

Kieley & Sinatior Co., Inc., Genung St., Middle- 
town, 

Leahy ‘Af. : East 8th & Alameda, Los Angeles 
21, Calif. 

Linde Air Products Co., Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, 


Ms Ve 

Master's, Inc., W. Irvin, Victor Place & N. Lake 
St., Burbank, Calif. 

Minneapolis- Honeywell Regulator Co., 2753 Fourth 
Ave., S., Minneapolis, Minn. 


Greensboro, 


VOLTMETERS 





MINNEAPOLIS-HONEYWELL REGULATOR CO., IN- 
DUSTRIAL DIV., Wayne & Roberts Aves., Philo- 
delphia 44, Pa. ADV. PG. 67 

Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. J. 

or Regulator Co., The, 3400 Oakton, Skokie, 

Rockwell Co., W. S. 200 Eliot St., Fairfield, Conn. 

Sanders Associates, !nc., Nashau, N. H. 

Skinner Electric Valve Div. . Edgewood Ave., New 
Britain, Conn. 

Swartout Co., 18547 Euclid Ave., Cleveland, Ohio 

bey Instrument Companies, 95 Ames St., 

ster, N. Y. 

Vacuum Electronic praianesion Co., 


Ave., New Hyde Park, N. 
Walworth Co., 6 E. dand St., New York 17, 


Wheelco Instruments Div., Barber-Colman Co., 
Rockford, 


86 Denton 


VALVES—Corrosion Resistant 
Alloy Steel Products Co., 1500 W. Elizabeth Ave., 


Linden, N. 
Associated Valve & +. 7 fe Co., 1150 Mar- 
quette Rd., Chicago 21, 
Astell & Co., Inc., John B., 0 W. Broadway, New 
York 7, N. Y. 
a © a Switch Co., 391 Lakeside Ave., Orange, 
Automatic Temperature Control Co., Inc., 5206 
Pulaski Ave., Philadelphia 44, Pa. 
bar =| Co., 1406 S. Hobart Bivd., Los Angeles 6, 
ali 
Consetdated Siphon Supply Co., 
New York, N. Y 
Elective Chemical Supply & Engineering Co., 750 
Broad St., Emmaus, Pa 
Engineerin . of America, 100 Quimby St., 
New York 


Westfield, 
Fairbanks i ‘/, 393 Lafayette St., 
50 Warminster Rd., Hatboro, 


, 24 Wooster 


3, W. Y¥. 

Fischer & Porter Co., 
a. 

General Ceramics & 1 Corp., 250 Crows 
Mill Road, Keasbey, N. J. 

GREER HYDRAULICS. inc, 454 18th St., 
lyn 15, N. Y. ADV. PG. 18 

175 Post Rd., 


Brook- 


Nemeeet-Date Co., Providence 5, 
. 
High Vacuum Equipment Corp., 349 Lincoln St., 
Hingham, Mass. 
Hoppe Engineering Co., 1 High St., Greensboro, 
, Genung St., 


Ind. 
“ey nn” ed Co., Inc. Middie- 
ance Mills Inc., 23-15 Borden Ave., Long Island 


City, N. 

Knight, Ruston A., 171 Kelly Ave., Akron, Ohio 

Lapp Insulotor Co., Inc., 31 Gilbert St., LeRoy, 
N. Y. 

Luzerne Rubber Co., Dewey St., Trenton, N. J. 

National Lead Co., 111 Broadway, New York 6, 
N. Y. 

Pabst Engineering a mg Co., , 676 Penn- 
sylvania Ave., Elizabeth, N. J. 

Pfaudler Co., 1002 West Ave., Rochester, N. 

Phoenix Precision Instrument ‘Co., 3803-05 my “Sth 
St., Philadelphia, Pa. 

Rockwell Co., W. ." 200 Eliot St., Fairfield, Conn. 

RAY-PROOF COR 513 W. 54th St., New York, 


. Y. ADV. re. 
U. S. Stoneware Co., Akron, Ohio 


VALVES—Solenoid 
a os Switch Co., 391 Lakeside Ave., Orange, 


Consolidated uN Corp., 735 Ridge Rd., W., 
Rochester 3, Y. 
GENERAL ELECTRIC co., rt te hanes DivV., 
ADV. P 


Schenectady 5, N. Y. 
1 High “a. Greensboro, 


wepee Engineering Co., 
Ortho Filter Corp., 198 Albion Ave., Paterson 2, 
J. 
aan Associates, 
Skinner Electric Valve Div., 
Britain, Conn. 


VALVES—Vacuum 


American Instrument Co., 
Silver Spring, Md. 

Associated Valve & Engineering Co., 1150 Mar- 
quette Rd., Chicago 21, 

Automatic Temperature Control Co., Inc., 5206 
Pulaski Ave., hag ny 44, Pa. 

Clifford Mfg. Grove St., Waltham, Mass. 

Consolidated Vacuum Corp., 735 Ridge Rd., W., 
Rochester 3, N. 

- + % | Co., The, "393 Lafayette St., New York 

Y 


, N.Y. 

Fulton Sylphon Div., Robertshaw-Fulton Controls 
Co., Knoxville 1, Tenn. 

Greiner Glassblowing laboratory, 3604 E. Med- 
ford St., Los Angeles 63, Calif. 

Hammel- Dahl Co., 175 Post Rd., Providence 5, 
R. 


. 


Nashau, N. H. 
Edgewood Ave., New 


Inc., 8030 Georgia Ave., 
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High Vacuum Equipment Corp., 349 Lincoln St., 


Hingham, Mass. 
-~ Engineering Co., 1 High St., Greensboro, 
1200 W. Harrison St., 


nd. 
Imperial Brass Mfg. Co., 
Chicago 7, Ill. 

i Ce, ©. C., 400 W. Madison St., Chicago 

xitley" & on Co., Inc., Genung St., Middle- 
town, 

KINNEY MFO. CO., 3529 Washington St., Boston, 
Mass. ADV. PG. 

Master's, Inc., w. am Victor Place & N. Lake 


S., Burbank, Calif. 
National Research, te 70 Memorial 


idge 42, 
1M ENGINEERING CO., 2731-37 N 
Philadelphia 33, Po. ADV. PG. 113 
Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. 
nea ~ 5 ts, 60 Gr 
— MACHINE CO., F. J., Olney, P. O., 
delphia 20, Pa. ADV. PG. 75 
Vacuum Electronic a Co., 86 Denton 
Ave., New Hyde Pa 


Drive, 


pc int Ave., Brook- 





Phila- 


VENTILATORS 


Accurate Sheet Metal & vA fete, 2336-38 Mil- 
waukee Ave., Chicago 47, III. 

Century Fan & Ventilator Ce. 25 Cedar St., 
ford, Conn. 

Dayton Electric Mfg. Co., 126 S. Oakley Bivd., 

hicago 12, fll 

Emerson-Sack-Warner Corp, 
South Boston 27, Mas: 

Hirschman-Pohle Co. = i. 
a On 


Stom- 
150 Dorchester Ave., 


115 Lent Ave., 

International Engineering, Inc., 1200 Bolander 
Ave., Dayton, Ohio 

lona Ventilator | on Inc., 2829 W. Dauphin St. 
Philadelphia, Pa. 

Jordon & — E. South & New Jersey, Indian- 
apolis 

RAY PROOF F CORP, e" W. 54th St., New York, 
N. 

erans = 18547 Euclid Ave., Cleveland, Ohio 

Warner Ventilator Co , la Grange, Ind. 

Western Engineering & Mfg. Co., 4108 Ocean Pork 
Ave., Venice, Calif. 


VOLTMETERS 


Assembly Products, Inc., Chagrin Falls 6, Ohio 

Baldwin Instrument Co., Lid., Brooklands Works, 
Dartford, Kent, England 

Beede Electrical Instrument Co., Inc., Penacook, 
N.H 


LeRoy, 


Waterbury 20, Conn. 
Burlington, lowa 
1010 Saw Mill River 


Bristol Co., 

Burlington Instrument Co., 

Columbus Products Corp., 
Rd., Yonkers, N. Y. 

Computer Corp. Md America, 
New York, N. 

DeJur- Amsco Corp. 45-01 Northern Bivd., 
Island City 1, N. Y. 

Electric Design & Mfg. Corp., Burlington, lowa 

Electronic Instrument Co., Inc., 276 Newport 
St., Brooklyn 12, N. Y. 

Epco. Electronics, inc., 140 Liberty St., 

Inc., P. O. Box 596, 


APPARATUS SALES 
ADV. PGS. 2-5 
10514 Dupont 


149 Church St., 


Long 


New York, 
N. Y. 

Esterline-Angus Co., Indion- 
apolis 6, In 

GENERAL ELECTRIC CO., 

DIV., Schenectady 5, N. Y. 

Hickok Electrical Instrument Co., 
Ave., Cleveland 18, Ohio 

Industrial Devices, Inc., 22 State Rd., Edgewater, 


International Instruments, Inc., P. O. Box 2954, 
New Hoven 15, Conn. 
Jersey City Technical Laboratory, 880 Bergen Ave., 
Jersey City 6, N. J 
Marconi Instruments, Lid., 23-25 Beaver St., 
New York 4, N. 

Marion Electrical Instrument Co., 
Manchester, N. 

a ~h Engineering Ltd., Arnprior, 


MEASUREMENTS CORP., Boonton, N. J. ADV. PG 
7 


Meters, Inc., 5353 N. Keystone Ave., 
apolis 20, Ind. 

Metropolitan Electronics & netegmente Co., 106 
Fifth Ave., New York 11, N. 

mM... Electrical Instruments Co., a 408 Man- 
hattan Ave., Brooklyn 11, N. 

South Pasa- 

92-27 Horace 


402 Canal St., 


Ontario, 


Indian- 


Phaostron Co., 151 Pasadena 79 


dena, Calif. 
Precision rs ratus Co., Inc., 
Hardi vd., Elmhurst, N. A 
Pyramid nstrument Corp., 630 Merrick Rd., 


brook, N. Y. 
Q. V. S., Inc., 20 N. 15th St., 
N. J 


Lyn- 
East Orange, 
Engineering Products Dept., 


Inc., 152 W. 25th St., 


RCA Victor Div., 
Camden, J. 
Radio City a? Co., 
New York 1, N. Y. 


D-65 





VOLTMETERS 





Rawson Electrical Instrument Co., 111 Potter St., 
Cambridge 42, Mass. 

Reliance Instrument Co., 3027 W. Van Buren St., 
Chicago 12, Ill. 


— Smith Corp., 1000 Eighth Ave., Bethlehem, 

Sensitive Research | cmestmenaia Corp., 9 Elm Ave., 
Mt. Vernon, N. 

Shurite Meters, 55. Hamilton Se., 
Conn. 

Simpson Electric Co., Div. 
a Co., 5208 

ay ny Mfg. hn 7201 Wentworth, Cleveland, 


C) 
- i Corp., 6323 Avondale Ave., 
Supreme, 
— 


New Haven 8, 


of American Gage & 
W. Kinzle St., Chicago 44, 


Corp. " 


Nework, N. J. 


Ltd., Brooklands Works, 


hae 3. " Livingston Ave., 


New 


Palo 


Inc., Box MH552, Greenwood, Miss. 
U. S. Ga Div. “enn Machine and Metals, 
N, 
Welch Scientific Co, W. M., 1515 Sedgwick St., 
St., Milwaukee 4, 
4 30, Pa. 
WESTON ELECTRICAL INSTRUMENT CORP., 614 
VOLTMETERS—Electronic 
American a Sag Corp., 316 W. First St., 
Dartford, Kent, England 
Bristol Ca. Waterbury 
Columbus eh Corp., 1010 Saw Mill River 
York, 
oss. 
EKCO ELECTRONICS LTD., EKCO WORKS, South- 
Island City, N. Y. 

- , 276 Newport St., 
rome Giecirlc inc., 30 Rockefeller Plaza, New 
General Radio Co., 275 Massachusetts Ave., Cam- 
Hewlett-Packard Co., 395 Page Mill Rd., 

10514 Dupont 
Ave., Cleveland 18, Ohio 


Electrical Instrument Co., 286 Harmon 
Inc., Sellersville 
Chicago 10, 
Inc., 805 S. Fifth 
Wis 
Westinghouse Electric 
Frelinghuysen Ave., Newark 5, N. J. ADV 
ines ue., High Wycombe, Buckinghamshire, 
Mt. Vernon 
Ballantine Laboratories, Inc., Boonton, N. J. 
“he Laboratories, = 
in 
Yonkers, N. 
Daven “Co, 191 Central Ave., Newark 4, N. J. 
end-on-Sea, Essex, England. ADV. PG. 103 
Electronic wearemens Co., Inc 
k 20, N. 
FLUKE ENGINEERING CO., JOHN, 1111 W. Nick- 
bridge 39, Mass 
Alto, C 
Hycon —- Co., 2961 E. Colorado St., 


Chicago 
, Bluffton, Ohio 
FF an nen Inc., 535° Sixth Ave, New York 14, 
Western Sound & Electric Labs., 
P. O. Box 868, 
Pittsburgh 
PG. 1 
Winslow Co., Inc., 9 Liberty St., 
Englan 
Baldwin Instrument Co., 
Beta Electric Corp., 333 E. 103rd St., New York 
29, N. 
gston, N. 
Computer “A of America, 149 Church St., 
las Radio Labs., 176 Norfolk Ave., Boston 
Electro-Mec Laboratory, 21-09 43rd Ave., Long 
Brooklyn 1 
erson St., Seattle 99, Wash. ADV. PG. 111 
Heath Co., Benton Harbor, Mich 
, Calif. 
Hickok Electrical Instrument Co., 
, Cali 


Pasadena 

International Research Associates, 2221 Warwick 
Ave, Santa Monica, Calif. 

Keithley Instruments, 3868 Carnegie Ave., 


land, jo 

Landsverk Electrometer Co. 550-552 W. Garfield 
Ave., Glendale 4, Calif 

sg eg ol Ltd., 22-23 Millbank, London, 

w.l 

Marconi Ingtruments ltd., 23-25 Beaver St., 
York 4 ¥, 

Mecnuremeni Engineering Ltd., Arnprior, Ontario, 


Can 
MEASUREMENTS CORP., Boonton, N. J. ADV. PG. 


Mercury Electronic Co., Box 450, Red Bank, N. J. 

aepemen Electronics & soennante Co., 106 
Ave., New York 11, 

Millivoe, tn Instruments, 444 cad St., Box 997, 


Se dy, N. 

NEUTRONIC "ASSOCIATES, 83-56 Vietor Ave., 
Eimhurst 73, N. ¥Y. ADV. PG. 107 

Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 


Cleve- 


New 


Patterson, Moos & Co., ‘_° ee VanWyck Ex- 
pressway, Jamaica is, 
Phaostron Co., 151 AAP ally Ave., 


dena, Calif. 
Precision Apparatus Co., Inc., 92-97 Horace Hard- 
630 Merrick Rd., 


South Pasa- 


ing Bivd., Elmhurst, 4” ° 
Pyramid Instrument Corp., 
Lynbrook, N. Y. 
RCA —. Div., 
Comden, N. J. 
— Victor Div. of RCA, Tube Dept., 


Inc., 152 W. 25th St., 


Engineering Products Dept., 


Harrison, 


Radic City Products Co., 
New York 1, Y. 
— Smith Corp., 1000 Eighth Ave., 


Sclentife Specialities Corp., Snow & Union Sts., 
Brighton 35, Mass. 

Sierra Electronic Corp., San Carlos, Calif. 

Simpson Electric Co., Div. of American Gage & 
ae Co., 5208 W. Kinzie St., Chicago 44, 

Southwestern Industrial Electronics Co., 2831 Post 
Oak Rd., P. O. Box 13058, Houston 19, Texas. 

Specialty Assembling S pening Co., 79 Clifton 
Place, Brooklyn 38, 

Supreme, Inc., Box MHS2, "Greenwood, Miss. 

Sylvania Electric ha eee Inc., 1740 Broadway, 
New York 19, 

Telecomputing Ay ‘133 E. Santa Anita Ave., 
Burbank, Calif. 

Telectro Industries Corp., 35-16 37th St., 
Island City Y. 

Triplett Bleciesl , 3 Co., 286 Hermon Rd., 
Bluffton, Ohio 

Waveforms, Inc., 333 Sixth Ave., 
N. 


Bethlehem, 


Long 


New York 14, 
wane Electro-Acoustic Labs., 204 S. 
Drive, Beverly Hills, Calif 
Western Radiation Lab., 1107 W. 24th St., Los 
Angeles 7, Calif. 
Western Sound & b Labs., Inc., 805 S. Fifth 
St., Milwaukee Wis 
WESTON TLECTRICAL INSTRUMENT oom. Pony 
ereenapeen Ave., Newark 5, N. J. 
PG. 11 


Beverly 


Weston Laboratories, Weston 93, Mass. 


WASHERS—Laboratory Glassware 
Fisher Scientific Co., 709 Forbes Ave., 


19, Pa. 

Greiner Glassblowing Laboratory, 3604 E. Med- 
ford St., Los Angeles 63, Calif. 

Heinicke Instruments Corp., 2035 Harding St., 
Hollywood, Fla. 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 


WATER CONDITIONERS 


Allied Chemical & Dye Corp., Solvay Process 
Div., 61 Broadway, New York 6, Y. 
Allis-Chalmers Mfg. Co., 935 S. 70th St, 


kee 1, Wis. 
Barnstead Still & Sterilizer Co., 222 Lanesville 
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American Lava Corp., Chattanooga 5, Tenn. 

Americon Machine & Foundry Co., 1085 Common- 
wealth Ave., Boston 15, Mass. 

American Machine & Metals, Inc., East Moline, Ill. 
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Ottowa 4, Ontario, Canada 
Condenser Products Co., 7517 N. Clark St., 
, me 
Connecticut Hard Rubber Co., New Haven 9, Conn. 
Connecticut Telephone & Electric Corp., 70 Brittania 
St... Meriden, Conn. 
Corp., 2100 Arch St., ag etatete 3, Pa. 
= Industrial Coolers, 53 W. 4th St., Holland, 
Mich. 
Consolidated Engineering a. 300 N. Sierra Madre 
Villa, Pasadena 15, Cal 
Consolidated 7% ‘suey Co., 
St., New York, 
Consolidated Vectum "Corp., 735 Ridge Rd., W., 
Rochester 3, 
Cote 6 al 4 t., Route 6 & Franklin Ave., 
Lodi, 
Pod! ae Fibre Co., Nework, Del. 
Continental Electric Co., Inc., 334 Ferry St., Newark 
5, N. J. 
Contro! Insrtument Co., 


Inc., 67 35th St., Brooklyn 
1467 S. Michigan Ave., Chicago, 


Hoboken, 


32, 
Cooper Co., 5m Ge 
WH. 
Cooper Hewitt Electric Co., 721 Grand St., 
b Be 


1953-1954 DIRECTORY of 


Coral Designs Div., Henry G. Dietz a 
Astoria Bivd., Long island City 2, N 

Corell-Dubilier Electric Corp., South Picinfictd, N. J. 

Corning Gloss Works, Corning, . F. 

Corrosite Div., Reliance Paint Co., 64 S. 6th St., 
Brooklyn, N. Y. 

Cox & Co., 115 E. 23rd St., New York 10, N. Y. 

Cramer Co., Inc., R. W., Box 13, Centerbrook, 


12-16 


onn. 

Crane Packing Co., 1800 Cuyler Ave., Chicago 13, 
i. 

Cross Co., H., 15 Beekman St., 

Crowley & Co., inc., Henry L., 
Orange, N. J. 

Crucible Steel Co. of America, 405 Lexington Ave., 
New York 17, N. Y. 

Crystal Research Labs., 33 Allyn St., Hartford, Conn. 

Cubic Corp., 2841 Canon St., San Diego 6, Calif. 

Curta Calculator Co., 3851 W. Madison St., Chicago 
24, ii. 

Curtiss-Wright Corp., 
Ave., Carlstadt, N. J. 

Custom Scientific instruments, Inc., P. O. 
Arlington, N. J. 

Cutler-Hammer, inc., 412 N. 
Wis. 

Cutler Metal Products Co., Camden, N. J. 

Cyclotron Specialities Co., Moraga 8, Calif. 


D & R Ltd., 402 E. Gutierrez St., 
Calif. 

Dale Products, Inc., 

Daimo Victor Co., 
Calif. 

Dano Electric Co., Main St., 

Daven Co., 191 Central Ave., Newark 4, N. J. 

Davies Laborotories, inc., 4705 Queensbury Rd., 
Riverdale, Md. 

Davis Emergency Equipment Co., Inc., 252 Halleck 
St., Nework, N. J. 

Day ‘Cor. 820 Third Ave., NE, Minneapolis 13, 
Minn, 

Doylite Vocuum Products Co., 5207 N. Milwaukee 
Ave., Chicago 30, Ill. 

Dayton Electric Mfg. Co., 
cago 12, Ill. 

Coe Instrument Co., P. O. Box 153, Caldwell, 

» be 


New York 38, N. Y. 
1 Central Ave., West 


Electronics Div., 631 Central 
Box 170, 


12th St., Milwaukee 1, 


Santa Barbara 


Columbus, Neb. 
1414 El Camino Real, San Carlos, 


Winsted, Conn. 


126 S. Oakley Bivd., Chi- 


mo, Amsco ig 45-01 Northern Bivd., 
land City 1, 

DeMornay- Beda ine., 3223 Burton Ave., Burbank, 
Calif 

Denison Engineering Co., 1186 Dublin Road, Co- 
lumbus, Ohio 


Detectolab, Inc., 6544 N. Sheridan, Chicago 26, III. 

Detectron Corp., 5420 Vineland Ave., North Holly- 
wood, Calif. 

DeVilbiss Co., 300 Phillips Ave., Toledo, Ohio 

Devoe & Raynolds Co., Inc., 787 First Ave., New 
York, N. Y. 

DeWitt Development Co., 3008 W. 127th St., 
Island, Ill. 

Diamond Power Specialty Corp., lancaster, Ohlo 

Dice Co., J. W., Englewood 41, N. J, 

Dietz Design & Mfg. Co., Grandview 6, Mo. 

Digital Control! Systems, *inc., 7858 Ivanhoe, P. O. 
Box 779, La Jolla, Calif. 

Distillation Products Industries, Rochester 3, N. Y. 

Division Lead Co., 7742 W. 61st Place, Summit, Ill. 

Doehler Metal —— Co., Inc., 194 Lexington 
Ave., New York, 

Deelcam Corp., 1400 Soldters Field Rd., Boston 35, 


mm. Radio Labs., 176 Norfolk Ave., 
Mass. 

Dow Chemical Co., Midland, Mich. 

Dow Corning Corp., Midland, Mich. 

Driver-Harris Co., Harrison, N. J. 

Du-Co Ceramics Co., Box 587, Butler 8, Pa. 

du Pont de Nemours & Co., Inc., E. |., Wilmington 


98, Del. 

Durez Plastics & Chemicals, Inc., 1921 Walck Rd., 
North Tonawanda, N. Y. 

Dumont-Airplane & ae Instruments, Inc., 15 Wil- 
liam St., New York, 

DuMont Labs., Inc., atton B., 760 Bloomfield Ave., 
Clifton, N. J. 

Duront Mfg. Co., 1912 N. Buffam St., 
Wis 

Durlach Can & Iron Works, 168 7th, Brooklyn, N. Y. 

wes Labs., Inc., 1075 Stewart Ave. , Garden City, 

Ve 


Long Is- 


Blue 


Boston 19, 


Milwaukee 1, 


mt... Electronics of New York, 
haven Bivd., Forest Hills, N. Y. 


Eagle-Picher Co., Cincinnat!, Ohlo 
Eastern Alr Devices, Inc., 585 Deon St., 


Inc., 73-39 Wood- 


Brooklyn, 

N.Y. 

Eastern Precision Resistor Corp., 130-11 90th Ave., 
Richmond Hill, N. Y. 

Eastman Kodak Co. , Rochester 4, N. Y. 

Eaton-Dikeman Co., Mount Holly Springs, Pa. 

Eberbach Corp., Ann Arbor, Mich. 

Eclipse Fuel Engineering Co., 1100 Buchanan, 
ford, tl. 

Eclipse-Ploneer Div., Bendix Aviotion Corp., Teter- 


boro, J. 
Eco Engineering Co., 12 New York Ave., Newark 1, 
N. J. 
Edcliff Instruments, 383 N. Foothill Bivd., Pasadena 
8, Calif. 
Inc., 207 Mein St., 


Fdin Co., 
Edison iInc., Thomas A., 


Orange, 


Rock- 


Worcester, Mass. 


Instrument Div., West 
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NUCLEAR AND ALLIED PRODUCTS 


Eicor, Inc., 1501 W. Congress St., Chicago 7, Ill. 
Eisler a ineering Co., 760 S. 13th St., Newark 3, 
N. 
Eitel- cColleceh, 
Ekco Electronics Ltd., 
Essex, Engiand 
Electric Auto-Llite Co., 
Toledo 1, Ohio 
Electric Blower Co., 
Mass. 

Electric Design & Mfg. Corp., Burlington, lowa 

Electric Hotpack Co., Inc., 5035 Cottman Ave., Phil- 
adeiphia, Pa. 

Electric Machinery Mfg. Co., 1331 N. E. Tyler St., 
Minneapolis 13, Minn. 

Electric & Musical industries Ltd., 
England 

Electric Products Co., 
land 12, Ohio 

Electric Regulator Corp., Norwalk, Conn. 

Electric Specialty Co., 211 South St., 


Inc., San Bruno, Colif 
Ekco Works, Southend-on-Sea, 


instrument & Gouge Div., 


352 Atlantic Ave., Boston 10, 


Hays, Middlesex, 


1725 Clarkstone Rd., Cleve- 


Stamford, 
Conn. 
Electrical Industries, Inc., 42 Summer Ave., Newark 


4,N. J. 

Electrical & Physical Instrument Corp., 42-19 27th 
St., Long Island City 1, N. 

Electro Chemical Supply & Engineering Co., 750 
Broad St., Emmaus, Pa. 

Electro-Coatings, Inc., 1662 W. Fullerton Ave., Chi- 
cago 14, lil. 

Electro Engineering Products Co., 609 W. Lake St., 
Chicago, III. 

Electro impulse Labs., Red Brank, 
N. J. 

Electro-Mec mane 21-09 43rd Ave., 
land City, N. 

Electro enstenaioat Co., A Div. of Union Carbide 
& aaa Corp., 32 E. 42nd St., New York 17, 

New York 7, 


62 White St., 


Long Is- 


N. 

Siectre- Physics Co., 287 Broadway, 
N. Y. 

Electro Technical Products Div. of 
Corp., 113 E. Centre St., Nutley, N. 

Electro Croft Industries Inc. -, 68 Jackson St., 
ford, Conn. 

Electro-Mechanical 
Ridgefield, Conn. 

Electro Medical Lab., South Woodstock 6, Vt. 

Electro Motive Mfg. Corp., South Park & John St., 
Willimantic, Conn. 

Electro Products Labs., Inc., 4501 N. Ravenswood, 
Chicago 6, Ill. 

Electrodyne Co., Endicott St., Norwood, Mass. 

Electronic Associates, Inc., Long Branch, ©. 

Electronic Computer Div., eg og Corp. 
36th Ave., Long Island City 6, N. 

Electronic Control Corp., 1573 E. eam Detroit 7, 


Mich. 
Electronic Engineering Associates Ltd., 1040 Brittan 


Ave., San Carlos, Calif. 
Electronic instrument Co., 276 Newport St., 
Brooklyn 12, N. Y. 
Electronic Measurements Co., 


Ave., Eatontown, N. J. 

Electronic Mechanics, Inc., 101 Clifton Bivd., Clifton, 
N. J 
E. Third St., 


Ba Chemical 
Stam- 


Research, iInc., 64 Main St., 


J. 
, 35-10 


Inc., 


Inc., Lewls St. & Maple 


Electronic Products Co., 111 Mount 
Vernon, N. Y. 

Electronic Transformer Co., Inc., 215 W. 25th St., 
New York, N 

Electronic Tube Corp. , 1200 E. Mermaid Lane, Philo- 
delphia 18, Pa. 

Electrons, Inc., 127 Sussex Ave., Newark 4, N. J 

Electrovent Fan & Mfg. Co., 812 W. Lake St., Chi- 
cago 7, lil 

Elm Laboratories, 18 South Broadway, Dobbs Ferry, 
we Ve 

El-Tronics, , Sth & Noble Sts., Philadelphia 23, 
Pa, 

Embassy Engineering Corp., 
York 51, N. Y. 

Emerson & Cuming Inc., 869 Washington St., 
Mass 

Emerson-Sack Warmer Corp., 
South Boston 27, Mass. 

Empire Devices Products Corp., 
Bayside 61, N. Y. 

Empire State Laboratories, 2608 Merrick Rd., Bell- 
more, ¥. 

Engineering Corp 100 Quimby St., 
Westfield, N. J 

Engineering Research Associates Div. of Remington 
Rand, Inc., 1902 W. Minnehaha Ave., St. Paul 
4, Minn. 

Epco Electronics, 
N.Y 

Eppley Co., Newport, R. I. 

Erie Resistor Corp., 644 W. 12th St., Erie, Pa. 

Espey Mfg. Co., Inc., 528 E. 72nd St., New York 
21, N. Y. 

Ess Instrument Co., 
field, N. J 

Essex Electronics, 
N. J 


673 Elton Ave., New 
Canton, 
150 Dorchester Ave., 


36-15 Bell Bivd., 


of America, 


Inc., 140 Liberty St., New York, 


98 S. Washington Ave., Bergen- 
Springfield Ave., Berkeley Heights, 


Esterline-Angus Co., Inc., P. O. Box 596, Indian- 
apolis 6, Ind. 
Exact Weight Scale Co., 944 W. Fifth Ave., Colum- 


bus 8, Ohio 


Foirbonks Co., The, 393 Lafayette St., New York 3, 


N. Y. 
Fairbanks, Morse & Co., 600 S. Michigan Ave., Chi- 


cago 5, Ill. 





Fairchild Camera & instrument Corp., Robbins Lane, 
Syosset, N. Y 

Fairchild Recording Equipment Corp., 164th St. & 
7th Ave., Whitestone, N. Y. 

Faik & Co., Lta., M., 5 Victoria St., 
England 

Falstrom Co., 7 Falstrom Court, Passaic, N. J. 

Fanstee! Metallurgical Corp., North Chicago, Ill. 

Farmer Electric Co., 2! Mossfield Rd., Waban 68, 


London S. W. 1, 


Mass. 

Farrand Optical Co., Inc., Bronx Bivd. ot E. 238th 
St., New York 70, N. Y. 

Fasco Industries, inc., Rochester 2, N. Y. 


General > eee" inc., 135 Bloomfield Ave., Bloom- 
field, N. J. 

General ‘aie, Inc., Chemica! Div., 400 Second Ave., 
S., Minneapolis a: Minn. 

General Milis, Inc., Mechanical Div., 1620 Central 
Ave., N. E., Minneapolis, Minn. 

General Precision Loboratory, 


inc., Pleasantville, 


N. Y. 

General Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Georator Corp., Manassas, Vo. 

Gerber Scientific Instrument Co., 89 Spruce St., 
ford, Conn. 

Ger i Products Corp., 26 Cornelison Ave., Jer- 


Hart- 





Federal Mfg. & Engineering Corp., 211 Steuben St., 

Brooklyn 5, N. 
Federal Telecommunication Labs., A Div. of Inter- 
aT ph Corp., 500 Wash- 





ington Ave., Nutley, N. J. 

Federal Telephone & Radio Co., A Div. of interna- 
tional T & ph Corp., 100 Kings- 
land Rd., Clifton, N. J. 

Federated Metals Div., American Smelting ,& Re- 
fining Co., 120 Broadway, New York 5, N. Y. 

Feiler Engineering & Mfg. Co., 8026 N. Monticello 
Ave., Skokie, Ill. 

Felt Products Mfg. Co., 1504 W. Carroll Ave., Chi- 
cago 7, Ill. 

Fenwal “ae 120 Pleasant St., 

Ferner Co., Y., 110 Pleasant St., 

Ferranti Clecivte Co., 30 Rockefeller 
York 20, N. Y. 

Fielden Instrument Div., Robertshaw-Fulton Controls 
Co., 2920 N. 4th St., Philadelphia 33, Po. 

Filtron Co., Inc., 131-05 Fowler Ave., Flushing, 
N.Y 


Fireye Corp., 720 Beacon St., Boston, Mass. 
do & Porter Co., 50 Worminster Rd., 


New Rochelle, 





Ashland, Mass. 
Malden, Mass. 
Plaza, New 


Hatboro, 
Ar Schurman Corp., 70 Portman Rd., 
= Be , John C., 37-28 9th St., Long 
Pittsburgh 19, 


rene | Mfg. Co., 
island City 1, 
io Scientific = 20 "709 Forbes St., 


Pisiechnon, +; & Co., Inc., 22 W. 48th St., 


York 19, N 
Fleming Radio , Sr Ltd., 18-20 Laystol!l 


London, E. C. 1, England 


St. 
Flexitallic Gasket Co., ‘ath & Bolley Sts., Camden 2, 
N. J. 


Flexonics Corp., 1315 S. Third Ave., Maywood, III. 
Flintkote Co., 30 Rockefeller Plaza, New York 30, 


7 

Fluke Engineering Co., John, 1111 W. Nickerson St., 
Seattie 99, Wash 

Fivorocarbon Products, Inc., Div. of U. S. Gasket 
Co., P. O. Box 93, Camden 1, N. J. 

Foote Mineral Co., 18 W. Chelton Ave., Philadelphia 

, Pa. 

Ford instrument Co., Div. of Sperry Ga. «+ 31-10 
Thomson Ave., Long Island City, N. Y 

Foster Pump Works, Inc., 50 Washington & Front 
Sts., Brooklyn 1, Y. 

Foxboro Co., 38 Neponset Ave., Foxboro, Mas 

Franklin Electronics, Inc., 415 W. Pike St., 
delphia 40, Pa. 

Fredericks Co., George E., Bethayres, Pa. 

Freed, Inc., J. Melvin, Perkasie, Pao. 

Freed Transformer Co., Inc., 1736 Weirfield St., 
Brooklyn 27, N. Y. 

Frenchtown Porcelain Co., Trenton 9, N. 

Friez Instrument Div. of Bendix Aviation hie, 
Taylor Ave., Baltimore 4, Md. 

Fulton Sylphon Div., Robertshaw-Fulton Controls Co., 
Knoxville 1, Tenn. 

Furst Electronics, 3322-A W. Lowrence Ave., Chicago 
25, WM. 


Phito- 
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G-M Laboratories, Inc., 4336 N. Knox Ave,, Chicago 
41, Wi. 

G-V Controls, 
Orange, N. 

Goertner Scientific Corp., 
Chicago, Ill. 

Gole Dorothea Mechanisms, Inc., 81-01 Broadway, 
Elmhurst, N. Y. 

Garde Mfg. Co., 588 Eddy St., Providence 3, ®. |. 

Garlock Packing Co., Palmyra, 'N 

Gas & Oil Industry Lobs. , Inc., 2 Paine Ave., 
ton, N. 

Gaston Power Tools, Inc., 14829 Loomis St., 
WH. 


Inc., 28 Hollywood Plaze, East 


1237 Wrightwood Ave., 


Irving- 
Harvey, 


General Biochemicals Inc., Laboratory Park, Chagrin 
Falls, Ohio 

Geneest Cement Mfg. Co., 919 Taylor Ave., 
ord, Il. 

General Ceramics & Steatite Corp., 250 Crows Mill 
Rd., Keasbey, 3. 

General Communication Co. , 681 Beacon St., 
15, Mass. 

General Control Company, 1200 Soldiers Field Rd., 
Boston 34, Mass. 

General Controls Co., Glendale 1, Calif. 

General Electric Co., Air Conditioning Div., 
rence St., Bloomfield, N. J. 

wee Co., Apparatus Soles Div., 

tady Y 

General Electric Co., 
Pittsfield, Mass 

General Electric Co., Lomp Div., Nela Park, Cleve- 


land, Ohio 
General Electric Co., Tube Dept., 
7 Ve 


Rock- 


Boston 


5 Low- 
Schenec- 
Chemical Div., 1 Plasties Ave., 


Schenectady 5, 
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sey City 4, N. J. 
Giannini & Co., G. M., Pasadena |, Calif. 
Gits Molding Corp., 4600 W. Huron St., Chicago 44, 
, 711 Hulman St., Terre 


Colif. 


i. 
Glas-Col Apporatus Co., Inc 
Houte, ind. 
Glass Engineering Laboratories, Belmont, 
Gilenco Corp., Metuchen, N. J 
Glidden Co., 11001 Madison 


Ave., Cleveland 2, 


Ohio 
Glyco Products Co., Inc., 26 Court St., Brooklyn 2, 
N.Y 


Gold —_ Mfg. Co., 1230 W. Kinzie St., Chicago 
22, 

ontun Aircraft Corp., 1210 Massillion Rd., 
15, Ohio 

Goodyear Tire & Rubber Ory wren Ohio 

Gorrel! & Gorrell, Haworth, 

Goslin Electric & Mfg. Co., eat W. Olive St., Bur- 
bank, Calif. 
Gothard Mfg. Co., 

field, Hil. 
Gow-Mac Instrument Co., 
N. J. 


Akron 


2110 Clear Loke Ave., Spring- 


100 Kings Rd., Madison, 

Gramer Tronsformer Corp., 2734 N. Pulaski Rd., Chi- 
cago 39, | 

Grand Transformers, Inc., Grand Haven, Mich. 

Great Lakes Electric Mfg. Co., 17 S. Desplaines St., 
Chicago 6, Ill. 

ome Seenonaee Co., 363 Putnam Ave., Cambridge, 

eum ‘Hydraulics, Inc., 454 18th St., Brooklyn 15, 

euten’ Glassblowing igbenstary. 3604 E. Medford 
St., Los Angeles 63, 

Grieve-Hendry Co., 1815 W. Lake St., Chicago 12, 
' 


i, 
Guardian Electric Co., 1625 W. Walnut St., Chicage 


12, WW. 
Gudeman Co., 340 W. Huron St., Chicago 10, III. 
Gulton Mfg. Corp., 212 Durham Ave., Metuchen, 
N. J. 


Hagan Corp., 323 Fourth Ave., Pittsburgh 30, Pa. 

Halidorson Transformer Co., 4500 N. Rovenswood 
Ave., Chicago, I!!. 

Hallett Mfg. Co., 1601 Florence Ave., P. O. Box 
59, Inglewood, Calif. 

Hamilton Kent Mfg. Co., Kent, Ohio 

Homilton Mfg. Co., Two Rivers, Wis. 

ane Mfg. Co., 460 W. 34th St, 


N.Y. 
teociont Doahi Co., 


New York 
175 Post Rd., Providence 5, 


Handy & Hormon, 82 Fulton St., New York 38, 
6. ¥. 
Co., 233 N. J. R. R. Ave., 


New York 


Hanovia Chemical & Mfg 
Nework 5, N. J 

Hanover Seiten 401 
21, N. Y. 

Hardwick, Hindle, 


E. 74th St., 


inc., 40 Hermon St., Newark 5, 


shames ‘Electric Furnace Corp., 39 River St., Buffalo 
2, N.Y. 


Harris, Inc., Machine Woks, 61 S. E. Yamhill, Port- 
land, 

Harshow Chemical Co., 1945 E. 97th St., 
6, Oh 

Harshow “scientific Div. of Harshow Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio 

Hastings Instrument Co., Superhighway at Pine Ave., 
Hampton, Va. 

Hathaway Instrument Co., 1315 S$. Clorkson St., 
Denver 10, Colo. 

Haydon Mfg. Co., Inc., 584 E. Elm St., 


Conn 
Haydon Switch Co., 232 N. Elm St., 


Cleveland 


Torrington, 
Waterbury 20, 


onn. 

Haynes Stellite Co., A Div. of Union Carbide & 
Carbon Corp., 725 S$. Lindsay St., Kokome, ind. 

Hoys Corp., Michigan City, Ind 

Heath Company, Benton Harbor, Mich. 

Heinicke Instruments Corp., 2035 Harding St., Hol- 
lywood, Flo. 

Heinze Electric Co., 685 Lawrence St., Lowell, Mass. 

Heldor Mfg. Corp., 238 Lewis Ave., Paterson, N. J 

Helipot Corp., Div. of Beckman instruments, inc., 
916 Meridian Ave., South Pasadena, Calif. 

Hellige, Inc., 3718 Northern Bivd., Long Island City 
1,N ° 

Hermoseal Co., Inc., Riverside Drive, Elkhart, Ind. 

Hopman | Seal Products Co., 29-37 S. 6th St., Newark 

tod y tS Electric Co., 4212 W. Highland Bivd., 
Milwoukee 1, Wis 

a Packard Co. , 395 Page Mill Rd., Palo Alto, 
calif 

Heyer Industries Inc., 471 
9,N. J. 


Cortlandt St., Belleville 


Hickok Electrical Instrument Co , 10514 Dupont Ave., 


Cleveland 18, Ohle 
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High Voltage Engineering Corp., 7 University Rd., 
Cambridge 38, Mass. 

High Vacuum Equipment Corp., 349 Lincoln St., Hing- 
hom, Mass. 

Highiond Engineering Co., Main St. 
Westbury, N. Y. 

Highside Chemicals Co., 


& Urban Ave., 


10 Colfax Ave., Clifton, 


N. J, 
Hill a C. R., 35 W. Grand River, Detroit 26, 
Mic 


Hil & ies , E. Vernon, P. O. Box 189, Lake Geneva, 
Wis 

Hi-Q Division of Aerovox Corp., Seneca Ave., Olean, 

Hirschman-Pehle Co., Inc., 115 Lent Ave., Le Roy, 
N 


Hogan ‘Laborotories, Inc., 155 Perry St., New York 

Holtzer- Cabot Div. of National gi Co., Inc., 
130 Amory St., Boston 19, Ma 

ans “ngs Co., O., 209-213 [Pate ay ‘Ave., Pittsburgh, 

dee Engineering Co., 1 High St., Greensboro, Ind. 

Horizons, Inc., 2891 E. 79th St., Cleveland, Ohio 

Horn Co., Inc., A. C., 10th St. & 44th Ave., Long 
island City 1, N. Y, 

Houghton Laboratories, Inc., 322 Bush St., Olean, 


Howard Industries, Inc., Divisions: Cyclohm Motor 
Corp.; Electric Motor Corp., Racine, Wis 

Hughes Aircraft Co., Commercial Products Div., Cul- 
ver City, Calif. 

Huppert Co., . Sata 6830 S. Cottage Grove Ave., 
Chicago 37, 

= . M961 E. Colorado St., Pasadena 8, 

Hycor Co., t+ , 11423 Vanowen St., North Holly- 
wood, tif. 


LTE Cirevit Breaker Co., 
Philadelphia 30, Pa. 
Ilg Electric sfentilating Co., 2850 N. Crawford Ave., 
Chicago 41, ti! 
IMinois Woter Treatment Co., 858 Cedar St., 
" 


19th -& Hamilton Sts., 


Rock- 


Imhof Lid., Alfred, 112 New Oxford St., 
WwW. C. 1, England 
Imperial Brass Mfg. Co., 
Chicago 7, I!!. 
Imtra Corp., 58 Charles St., Cambridge 41, 
Independent Filter Press, 230 48th St., 


London, 
1200 W. Harrison St., 


Mass. 
Brooklyn, 


Fs 

Indiana Stee! Products Co., 700 Valparaiso St., Val- 
paralso, ind. 

Industrial Condenser Corp., 3243 N. California Ave., 
Chicago 18, III. 

Industrial Control Co., 
Ave., Wyandanch, 

nee Controls, Inc. - 525 N. Noble St., 


Straight Path & Arlington 
Chicago 


Edgewater, 


22, WN. 
Industri Devices, Inc., 22 State Rd., 


Industrial Electronics, Inc., 8060 Wheeler St., De- 
troit 10, Mich. 

Industrial Engineering & Equipment Co., 711 §$ 
Theresa, St. Lovis 3, Mo. 

Industrial instruments, inc., 89 Commerce Rd., 
Grove, N. J. 

Industrial Nucleonics Corp., 1205 Chesapeake Ave., 
Columbus 12, Ohio 

Industrial Science Associates, 
York 19, N.Y. 

Industrial Specialties 
Brooklyn 1, 

Industrial Tost Equipment Co., 
York 3, 

Industriol 3 Corp., Gouldsboro, Po 

— Co., Inc., 480 Frelinghuysen Ave., Newark 

Infllco, inc., P. O. Box 5033, Tucson, Ariz. 

Infra Electronic Corp., Roseland, N. 
Instrument Development Labs., f[nc., 
Ave., Needham Heights, Mass. 
Instrument Resistors Co., 1036 Commerce Ave., 

Union, N. J. 
Insulatine Co., 1 Broadway, New York, N. Y. 
Insuline Corp. of America, 36-02 35th Ave., 
Island City, N. Y. 
Intercontinental i Corp., 251 


Cedar 


542 Fifth Ave., New 


Corp., 323 Atlantic Ave., 


55 E. 11th St., New 


163 Highland 


Long 
Fourth Ave., 


+, 2432 Grand Concourse, New 

International Engineering, Inc., 1200 Bolander Ave., 
Dayton, Ohio 

International Equipment Co., 1284 Soldiers Field Rd., 
Boston 35, Mass. 
fi ti 1 Inst ts, Inc., P. O. Box 2954, New 
Haven 15, Conn. 

International Nickel Co., 
York 5, 

International Pump & — Works, 11-13 Gover 
nor St., Newark 2, 

International Rectifier on » 1521 €. 
El Segundo, Calif. 

International Research Associates, 2221 
Ave., Santa Monica, Calif. 

International Resistance Co., 40! 
Philadelphia 8, Pa. 

lona Ventilator Co., Inc., 2829 W. Dauphin St., 
Philadelphia, Pa. 

Irvington Varnish & Insulator Div 
Mining & Mfg. Co., 10 Argyle Terrace, 








Inc., 67 Wall St., New 
Grand Ave., 
Warwick 


N. Broad St?., 


of Minnesota 
Irvington, 


N. J. 
Isolantite Mfg. Corp., Stirling, N. J. 
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“Kessler Chemical Co., Inc., 


Isotope Accessories Co., Box 5458, Philadelphia 43, 
Pa 

Isotope Products Ltd., Ontario, 
Canada 

Isotope Specialties Co., 
Glendale, Calif, 


Davis Rd., Oakville, 


3816 San Fernando Rd., 


5-B-T instruments, Inc., 441 Chapel St., New Haven 
8, Conn 

Jacobs Instrument Co., 4718 Bethesda Ave., 
esda, Md. 

James Vibrapowr Co., 4036 N. Rockwell St., 
18, itl. 

Jarrell. Ash Co., 26 Farwell St., Newtonville, Mass. 

Jasonals a Corp., 1085 Myrtle Ave., Brook- 
lyn 6, 

Javex, P. «*e Box 646, Rediands, Calif. 

Jelliff Mfg. Corp., C. O., 122 Pequot Ave., 
port, Conn. 

Jeffers Electronics Div., 
Po. 

Jennings Radio Mfg. Corp., 970 Mclaughlin Ave., 
P. O. Box 1278, San Jose 12, Calif. 

Jersey City Technical Laboratory, 880 Bergen Ave., 
Jersey City 6, N. J. 

Jobbins Electronic Enterprises, Menlo Park, Calif. 

Johns-Manville, 22 E. 40th St., New York, N. Y. 

Johnson Co., E. F., Waseca, Minn. 

Johnson Corp., 809 Wood St., Three Rivers, 

Johnsen Service Co., 507 E. Michigan St., 
kee 2, Wis. 

Jordan & Co., E. South & New Jersey, Indianapolis, 
Ind. 

Jordan Electronic Mfg. Co., Inc., Union Bidg., 119 
E. Union St., Pasadena 1, Calif. 

Joy Mfg. Co., Oliver Bidg., Pittsburgh 22, Pa. 


Beth- 


Chicago 


South- 


Speer Carbon Co., DuBois, 


Mich. 
Milwou- 


K-V Transformer Corp., 20 E. Franklin St., 
Conn. 
Kah! Scientific Instrument Corp., 
Cajon, Calif. 
Kahlenberg Bros. 
Rivers, Wis. 
Kalbfell Labs., Inc., 1090 Morena Bivd., 
10, Calif. 

Karp Metal Products Co., Div. of H & B American 
Machine Co., 211 63rd St., Brooklyn 20, N. Y. 

Kay Electric Co., 25 Maple Ave., Pine Brook, N. J. 

Kearfott Co., inc., 1150 McBride Ave., Little Falls, 
N. J. 

Keckley Co., O., 400 W. Madison St., Chicago 64, III. 

Keithley Instruments, 3868 Carnegie Ave., Cleveland, 
Ohio 

Keller Products, Inc., Manchester, N. H. 

Kellogg Co., M. W., Chemical Mfg. Div., 
469, Jersey City 3, N. J. 

Kellogg Switchboard & Supply Co., 79 W. Monroe, 
Chicago 3, Ill. 

Kenyon Transformer Co., Inc., 840 Barry St., 
York 59, N. Y. 

Kepco Labs., 


Danbury, 
P. O. Box 1166, El 
Co., 12th & Monroe Sts., Two 


San Diego 


P. O. Box 


New 


131-38 Sanford Ave., Flushing, N. Y. 

State Rd. & Cottman 
Ave., Philadelphia 35, Pa. 

Ketay Se Corp., 555 Broadway, 
N 


Co., 5083 S. Center St., 


New York 12, 

Pb Se Mfg. Adrian, 
Mich. 

Keystone Carbon Co., Inc., Saint Marys, Pa. 

Keystone Compressor Co., 8417 Hagerman St., 
delphia 36, Pa. 

Keystone Electronics Co., 114 Manhattan St., 
ford, Conn 

Keystone Electronics Corp., 423 Broome St., 

N.Y. 


York A 
sat eg Products Co., 904-6 23rd St., 


Phila- 
Stam- 

New 
Union City, 


N 
Kleley & Meuller Co., Inc., Genung St., Middletown, 


Kinney Mfg. Co., Boston, 
Mass. 

Kirchberger & Co., 
Englewood, N. 

Klein-Electronics, Leo, 2404 S. La Brea, 
geles 16, Calif. 

Knapp Mills Inc., 23-15 Borden Ave., 
City 1, N.Y. 

Knight, Maurice A., 171 Kelly Ave., Akron, Ohio 

Kolimorgen Optical Corp., 347 King St., Northamp- 
ton, Mass 

Kolisman instrument Co., 80-08 45th Ave., 
hurst, N 

Kontes Glass Co., Spruce St., 

Kraftile Co., Niles, Callf. 

— Corp., 1200 N. Broad St., 


3529 Washington St., 
Inc., M., 82-92 W. Forest Ave., 
los An- 


Long Island 


Eim- 
Vineland, N. J. 
Philadelphia 21, 


Reohton Mfg. Co., 139 Prospect Ave., Binghamton, 
N. Y. 


L 4 L Mfg. Co., 804 Mulberry St., Upland, Chester, 


L ‘ re) Research & Development Corp., 134 N. Wayne 
Ave., Wayne, Pa. 

Laboratory Equipment Co., St. Joseph, Mich. 

Loboratory for Electronics, Inc., 75 Pitts St., 
15, Mass 

Laboratory Furniture Co., P. ©. Box 590, 
Mineola, N. Y. 

Lobscope, Inc., 728 Garden St.; Carlstadt, N. J. 

Lambda Electronics Corp., 103-02 Northern Bivd., 
Corona 68, vs 

LaMotte Chemical Products Co. , Towson 4, Md 


Boston 


tne., 


1953-1954 DIRECTORY of 


a a. Corp., 37 W. 65th St., New York 
23, 

— % ioe: New York 36, 
N. 


inc., 45 W. 45th St., 


Te Electrometer Co., 550-552 W. Garfield 
Ave., Glendale 4, Calif. 

Lapp Insulator Co., inc., 31 Gilbert St., LeRoy, N. Y. 

La Roe Instruments, inc., Box 5906, Bethesda 14, 
Md. 

Lavoie Laboratories, Morganvilie, N. J 

Leader Iron Works, Inc., 2110 N. Jasper, Decatur, 
i. 

Leahy Mfg. Co., East 8th & Alameda, Los Angeles 
21, Calif. 

Lectrohm, 
30, 

lee sre & Mfg. Co., 
Angeles 39, Calif. 

Lee Electronic Labs., Inc., 233 Dudley St., 
19, Mass. 

Leeds & Northrup Co., Philadelphia 30, Pa. 

Leighton Labs., H. W., 26 Herman St., Gien Ridge, 
N. J 


inc., 5561 Northwest Highway, Chicago 


2806 Clearwater St., Los 


Roxbury 


Leitz, inc., E. 304 Hudson St. at Spring S!., New 
York 13, N. Y. 

Leland Electric Co., Div. of American Machine & 
Foundry Co., 1501 Webster St., Dayton 1, Ohio 

Leland instruments, Ltd., 22-23 Millbank, London, 
S. W. 1, England 

Lenkurt Electric Co., 1113 County Rd., 
Calif. 

Leonard Electric Products Co., 
Brooklyn 32, N. Y. 

Lermac, inc., 5303 Adeline St., Oakland, Calif. 

Lesa, Via Bergamo 21, Milan, Italy 

Lewis & Kaufman Lid., P. O. Box 337, 


Calif. 
Librascope, Inc., 1607 Flower St., Glendale, Calif. 
Liebel-Flarsheim Co., Cincinnati 15, Ohio 
Linde Air Products Co., A Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y. 
Lindberg Engineering Co., 2450 W. Hubbard St., 
Chicago 12, III. 
Lindgren & Associates, Erik A., 4515 N. Ravenswood 
Ave., Chicago 40, Ill 
Linear Equipment _ . 
Massapequa, N. 

Linick Chemical wy ei "59 E. Madison St., 
i. 

Liston-Becker Instrument Co., 
Springdale, Conn. 

Little, inc., Arthur D., 
bridge 42, Mass. 

Locke Dept., General Electric Co., 
Baltimore 3, Md. 

Louthan Mfg. Co., 

Ludwig, Inc., F. G., 

Lumenite Electronic Co., 
5, il 

Luzerne Rubber Co., 

Lyon Metal Products, Inc., 
i, 


Sen Carlos, 


Inc., 67 34th St., 


los Gatos, 


Inc., Brightwater Place, 


Chicago 3, 
Inc., 649 Hope St., 
Cam- 


30 Memorial Drive, 


P. O. Box 57, 


East Liverpool, Ohio 
30 High St., Deep River, Conn. 
407 S. Dearborn St., Chicago 


ww. J, 
Aurora, 


Dewey St., Trenton, 
10 Montgomery St., 


McCormick-Selph Associates, Palo Alto Airport, Palo 
Alto, Calif 
Mcintosh Lab., Inc., 320 Water St., Binghamton, 

N.Y 


Maas & Waldstein Co., 2121 McCarter Highway, 
Newark 4, N. J. 

Macbeth Corp., Cocheton Turnpike, P. O. Box 950, 
Newburgh, N. Y. 

Macdonald Co., Inc., W. S., 33 University Rd., Cam- 
bridge 38, Mass. 

Machlett Laboratories, Inc., 1063 Hope St., 
dale, Conn 

MacLeod & Hanopol, 
29, Mass 

Magnafiux Corp., 7300 W. Lawrence Ave., Chicago 
31, tl 

Moagnatran, Inc., 246 Schuyler Ave., Kearny, N. J 

Magnavox Co., Components Div., Fort Wayne 4, Ind 

Magnetic Amplifiers, Inc., 632 Tinton Ave., New York 
$5, . Y. 

Magnetic Research Corp., 318 Kansas St., 
Calif 

Magnetics, Inc., Box 230-A, Butler, Pa. 

Magnex Corp., 90-28 VanWyck Expressway, Jamaica, 
N.Y 


30 Church St., 


Spring- 


Inc., 10 Roland St., Charlestown 


El Segundo, 


Makepeace Co., D. E., New York, 
A 

Mallinckrodt Chemical Works, Second & Mallinckrodt 
Sts., St. Louis 7, Mo. 

Mallory & Co., Inc., P. R., 
Indianapolis 6, Ind. 

Manning, Maxwell & Moore, Inc., Stratford, Conn 

Manson Laboratories, 207 Greenwich Ave., Stamford, 
onn. 

Manufacturers Engineering & Equipment Corp., York 
& Mill Rds., Hatboro, Pa. 

Marconi Instruments Ltd., 
York 4, N. Y. 

Marconi Wireless Soe Co., 
St., New York 4, Lf 

Marion Electrical => Co., 
Manchester, N. H. 

Master's, Inc., W. Irvin, Victor Place & N. Loke St., 
Burbank, Calif. 

Mastic Tile Corp. of America, Newburgh, N. Y. 

Mathieson Chemical Corp., Mathieson Bidg., Balti- 
more 3, Md 

Matthew Laboratories, 345 Nepperhan Ave., 
2, N. 


ine, J. A., 37-01 31st St., 
| F 


302? E. Washington St., 


23-25 Beaver St., New 
, 23-25 Beover 


402 Canal St., 


Yonkers 


Maurer, Long Island 


City, N 


November, 1953—NUCLEONICS BUYERS’ GUIDE 





NUCLEAR AND ALLIED PRODUCTS 


Maxson Corp., W. L., 460 W. 34th St., New York 1, 
N. Y 


Rubber Products Corp., 181 Verona Ave., 

Neweork 4, N. J. 

Measurement Engineering Ltd., 
Canada 

Measurements Corp., Boonton, N. J. 

Meditronic Instruments, 4867 Fountain Ave., Holly- 
wood 29, Calif. 

Mellaphone Corp., Rochester 2, N. Y. 

Menlo Research Laboratory, Menio Park, Calif. 

Mepco, inc., 35-37 Abbett Ave., Morristown, N. J. 

Merck & Co., Inc., Rahway, N. J. 

Mercoid Corp., 4201 Belmont Ave., Chicago 41, fil. 

Mercury Electronic Co., Box 450, Red Bonk, N. J. 

Merritt & Zaleski, Inc., 33-66 12th St., Long Island 
City 6, N. Y. 

Metal Hydrides, 


Armprior, Ontario, 


Inc., 12-24 Congress St., Beverly, 


Mass. 

Metal Products Corp., 48 W. 19th St., Weehawken, 
N 

Meta! Textile Corp., 647 E. First Ave., Roselle, N. J. 

Metalab Equipment Corp., 270 Duffy Ave., Hicks- 
ville, N. Y. 

Metallo Chemical Corp., 117 Liberty St., 
es 

Metals & Controls Corp., General Plate Div., Attie- 
boro, Mass. 

Meters, Inc., 5353 N. Keystone Ave., 
20, Ind. 

Methode Manufacturing Corp., 2021 W. Churchill St., 
Chicago 47, | 

Metropolitan Electronics & \ eenemens Co., 106 Fifth 
Ave., New York 11, N. 

Metz Refining Co., 369 om St., Nework, 2, 
M. 3. 

Michel Mfg. Co., 
Wis 

Michigan Chemical Corp., St. Louis, Mo. 

Mico Instrument Co., 82 S. Trowbridge St., 
bridge 38, Moss. 

Micro-Circuits Co., New Buffalo, Mich. 

Midland Mfg. Co., Sunshine & Fiberglass, 
City, Kans. 

Midwestern Geophysical Lab., 3400 S. Harvard, Tulsa, 
Okla 

Millen Mfg. Co., 
Mass 

Miller & Son, 
Orange, N. J. 

Miller Corp., William, 325 N. Halstead Ave., Pasa- 
dena 8, Calif. 

Millivac Instruments, Box 997, 
Schenectady, N. Y. 

Milwaukee Glass Works, Inc., 2338 N. 30th St., 
Milwaukee, Wis. 

Milwaukee Transformer Co., 5231 N. Hopkins St., 
Milwaukee 9, Wis. 

Mine Safety Appliances Co., Braddock, Thomas & 
Meade Sts., Pittsburgh 8, 

Chicago 26, III. 
2753 Fourth 


New York 


Indianapolis 


227 N. Water St., Milwaukee 2, 


Cam- 


Kansas 


James, 150 Exchange St., Malden, 


Inc., Franklin P., 36 Meadow St., East 


444 Second St., 


‘a. 
Minimax Co., 5905 N. Clark St., 
Minneapolis-Honeywell Regulator Co., 
Ave., S., Minneapolis, Minn. 
Minneopolis-Honeywell Regulator Co., Industrial Div., 
Wayne & Roberts Aves., Philadelphia 44, Pa. 
Minnesota Electronics Corp., 47 W. Water St., St. 
Pov! 1, Minn. 
Minnesota Mining & Mfg. Co., St. Paul 6, Minn. 
Miniature Precision Bearings, Inc., Keene, N. H. 
Minor Rubber Co., 49 Ackerman St., Bloomfield, N. J. 
Mission-Western Engineers, Inc., 132-134 W. Colo- 
rodo, Pasadena 1, Collif. 
Missouri Research Labs., 2109 Locust St., St. 
3, Mo. 

Mitchel! Rand Insulation Co., 
New York 7, N. Y. 
Mixing Equipment Co., 
Rochester 11, N. 
Model Rectifier Corp. - “557 Rogers Ave., Brooklyn 25, 

= 


132nd St. at 89th Ave., Rich- 


Louis 
Inc., 51 Murray St., 


Inc., 192 Mt. Read Bivd., 


Moeller instrument Co., 
mond Hill 18, N. Y. 
Molded Latex Y ay eee 
Paterson 3, 

Moloney Sachae e , 5390 Bircher Bivd., St. 
20, Mo. 

Monsanto Chemical Co., 1700 S. 
Second St., St. Lovis 4, » 

Motoresearch Co., 1600 Junction Ave., Racine, Wis. 

Moulic Specialties Co., 1005 W. Washington St., 
Bloomington, Ill. 

Mt. Vernon Precision Transformer Co., 201 S$. Third 
Ave., Mt. Vernon, N. 

Muirhead & Co., Ltd., Beckenham, Kent, England 

Murphy & Miller, inc., 1322 S. Michigan Ave., Chi- 


cago 5, Ill. 
Mycalex Corp. of America, Clifton Bivd., Clifton, 
N. J. 


Inc., 27 Kentucky Ave., 


louis 


Phosphate Div., 
M 


Nossou Research & Development Associates, Inc., 66 
Main St., Mineola, N. Y 
National Appliance Co., 
Portland 14, Ore. 
Nationa! Carbon Co., A Div. of Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York 17, N. Y. 
Nationa! Co., Inc., 61 Sherman St., Maiden 48, Mass. 
Notional Intercommunicating Systems, Inc., 1130 N. 
Milwaukee Ave., Chicago 22, ! 
— lead Co., 111 Broadwoy, 
N 
Notions Radiac Inc., 10 Crawford St., 
J. 


"1238 S. E. Union Ave., 


New York 6, 
Nework 2, 


rettonat Research Corp., 70 Memorial Drive, Cam- 
bridge 42, Mass. 





National Spectrographic 6300 Euclid 
Ave., Cleveland 3, Ohio 

National Vulcanized Fibre Co., Wilmington 99, Del. 

Natvar Corp., 211 Randolph Ave., Woodbridge, N. J. 

a seat 83-56 Vietor Ave., Elmhurst 
73, 

New Hermes, Inc., 13-19 University Place, New York 
3, N. 

New York’ Transformer Co., Inc., 
N. J. 


Labs., Inc., 


Third Ave., Alpha, 


Newark Wire Cloth Co., 351 Verona Ave., Newark 4, 
N.J 


Newcomb Audio Products Co., 6824 Lexington Ave., 
Hollywood 38, Calif. 
Ney Co., J. M., 71 Elm St., Hartford 1, Conn. 
Norrman Laboratories, Ernst, Williams Bay, Wis. 
North American Aviation, inc., Downey, Calif. 
North American Philips Co., Inc., 750 S. Fulton Ave., 
Mt. Vernon, N. Y. 
North Hillis Electric Co., 
Douglaston, N. Y. 
Northeastern Engineering, inc., Manchester, N. H. 


Inc., 246-32 54th Ave., 


Permutit Co., 330 W. 42nd St., 

Peschel Electronics, inc., 
Rochelle, N. Y. 

Peterson & Co., Inc., Leonard, 
Chicago 14, Ill. 

Pfaudier Co., 1002 West Ave., Rochester, N. Y 

—— Co., 151 Pasadena Ave., South Pasadena, 
alif. 

Phebco inc., 3640 Woodland Ave., Baltimore 15, Md. 

Phelps Dodge Copper Products Corp., 40 Wal! St., 
New York 5, N. Y. 

Philadelphia Quortz Co., 1146 Public Ledger Bidg., 
Philadelphia 6, Pa. 

Philbrick Researches, inc., George A 
St., Boston 10, Mass. 

Phillips-Drucker, 2245 S. Vanderventer 
Lovis, Mo. 

Phoenix Precision Instrument Co., 3803-05 N. 5th St., 
Philadelphia, Pa. 

Photobell Co., 116 Nassau St., New a 7,N.Y 

Photocircuits Corp. «» Glen Cove, N. 

Photocon — " saree 421 he. 
Pasad 7, 


New York 36, N. Y. 
13. Garden St., New 


1222 Fullerton Ave., 


, 230 Congress 


Ave., St. 


Foothill Bivd., 








Northern Electronic & Vacuum Industries, St. S$ 





des Monts, P. Q., P. O. Box 105M, Canada 
Northern-Zaleski, Ltd., Pratt Oval, Glen Cove, N. Y. 
Nuclear Development Associates, Inc., 80 Grand St., 
White Plains, N. Y. 
Nuclear Development Laboratory, P. O. Box 7034, 
Kansas City, Mo. 
Nuclear instrument & Chemical Corp., 223 W. Erie 
St., Chicago 10, III. 
Nuclear Measurements Corp., 2460 N. Arlington Ave., 
Indianapolis 18, Ind. 
Nuclear Research Corp., 
Philadelphia 46, Pa. 
Nuclear Research & Development 
Ave., St. Lovis, Mo. 

Nucleor Specialty Co., P. O. Box 455, 
Moriches, N. Y. 

Nucleonic A es of America, 497 Union St., 


. 


Nukem Products Corp., 111 
20, N. 


2563 Grays Ferry Ave., 
6425 Etzel 
Center 


Inc., 


Brooklyn 
Colgate Ave., Buffalo 


Nurnberg Thermometer Co., Inc., 124 Livingston St., 
Brooklyn 2, N. 


Offner Electronics, inc., 5320 N. Kedzie Ave., Chi- 
cago 25, Ill 

—- Scale Corp., 1050 Commerce Ave., Union, 

ena Corp., 2347 Ferguson Ave., 

hio 

Ohmite Mfg. Co., 3601 Howard St., 

Opoad-Green Co., ‘71 Warren St., New Yo rk, ‘'N. 

Optical Film Engineering Co., 2731- 37 N. 6th St., 
Philadelphia 33, Pa. 

Oregon Electronic Mfg. Co., 2232 E. Burnside St., 
Portiand 15, Ore. 

Ortho Filter Corp., 198 Albion Ave., Paterson 3, N. J. 

Orthon Corp., 198 Albion Ave., Paterson 2, N. J. 

Ossian Mfg. Co., Box 151A, Ossian, Ind. 

Oster Mfg. Co., John, 1 Main St., Racine, Wis. 

Owens- os _ Corp., 16 E. 56th St., New 
York 22, 

Oxford Eietrte ins 
cago 15, Ill. 


Cincinnati 38, 


Skokie, Ill. 


3911 S. Michigan Ave., Chi- 


PC A Electronics, Inc., 
Monica, Calif. 

PSC Applied Research Ltd., 
Toronto 13, Ontario, Canada 

Pabst Engineering Equipment Co., Inc., 676 Penn- 
sylvania Ave., Elizabeth, N. J. 

Pace Electrical instruments Co., 
Ave., Brooklyn 11, N. 

Pacific Division, Bendix Aviation Corp., 11600 Sher- 
man Way, North Hollywood, Calif. 

Pacific Transducer Corp., 11921 SW Pico Bivd., Los 
Angeles 64, Calif. 

Packard Instrument Co., P. O. Box 428, La Grange, 
tH. 

Paisley Products, Inc., 1770 Canalport Ave., 
16, I. 

Pancro Mirrors, Inc 
geles 29, Calif. 

Paragon Electric Co., Two Rivers, Wis. 

Parr instrument Co., Moline, Ill. 

Partlow Corp., The, 2 Campion Rd., New Hartford, 
N 


2180 Colorado Ave., Santa 
1450 O'Connor Drive, 


Inc., 408 Manhattan 


Chicago 


-, 2958 Los Feliz Bivd., Los An- 


> ae 

Passaic Analytical Labs., Inc., 228 Aycrigg Ave., 
Passaic, N. J. 

Patterson-Kelley on Inc., East Stroudsburg, Pa. 

Patterson, Moos & Co., go 90-28 VanWyck Ex- 
pressway, Jamaica 18, N. 

Peay & Associctes, L. W., ’. ©. Box 8083, South- 
more Station, Houston, Texas 

Peck & Harvey, 5643 N. Western Ave., 
Wm, 

Pelton & Crane Co., 632 Harper Ave., Detroit, Mich. 

Penberthy Instrument Co., HI-D Division, 666 Adams 
St., Seattle 8, Wash. 

Penn Fibre & Specialty Co., 2020 E. Westmoreland 
St., Philadelphia 34, Pa 

Pentron Corp., 664 N. Michigan Ave., Chicago 11, 
iW. 

Perkin-Elmer Corp., Norwalk, Con 

Perkin Engineering Corp., 345 eames i. 
Calif 

Permace! Tape Corp., Highwoy 25, New Brunswick, 
N. 3 


Chicago 45, 


El Segund>, 


214 Taaffe Place, Brooklyn 5, N. Y. 
4900 W. Grand Ave., Chicago 39, 


Permag Corp., 
Permoflux Corp., 
WW. 
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Photron ouahear Shs 6516 Detroit Ave., Cleveland 
2, Ohio 

Photoswitch Corp., 
Mass 


Photovolt Corp., 95 Madison Ave., 
N.Y 


77 Broadway, Cambridge 42, 


New York 16, 


Pickard & Burns, Inc., 240 Highland Ave., Needham 
94, Mass. 

Picker X-Ray Corp., 
Plains, N. Y. 

Pierce & Stevens, Inc., 710 Ohio St., 

Pilot Chemicals inc., 47 Felton $t., 


25 South Broadway, White 


Buffalo 3, N. Y. 
Waltham 54, 


Mass. 
Pittsburgh Lectrodryer Corp., P. O. Box 1766, Pitts- 
burgh, Pa. 


Plastic Capacitors, Inc., 2511 W. Moffat St., Chicago 


47, 
Plastics & Electronics Co., 272 Northland Ave., Buffalo 
8, 


Box 214, Stamford, Conn. 
100 Metropolitan Ave., 


recimane Inc., 
Polarad Electronics yoorPos 
Brooklyn 11, N. 

Polaroid Corp., Combridge 39, Mass. 

Polymer Corp. ‘of Pennsylvania, Reading, Pa 

Polymer industries Inc., 1108 30th Ave., 
N.Y. 

Polyphase Instrument Co., 705 Hoverford Rd., 
Mowr, Pa. 

Polytechnic Research & Development Co., 55 Johnson 
St., Brooklyn, N. Y. 

Polytron Engineering, Inc., 32 W. Biddle St., 
more 1, q 

Porcelain Products, 
Findlay, Ohio 

Potter Instrument Co., 
Neck, N. Y. 

Power Transformer Co., Inc., 532 Mulberry St., 
ark 5, N. J. 

Powers Regulator Co., The, 3400 Ockton, 

Praktica Co., Inc., 705 Bronx River Rd., 
i we 

Pratt & Whitney Div., Niles-Bement.Pond Co., 
Hartford 1, Conn. 

Co., 


Precise Measurements 
Inc., 92-27 Horace Harding 


Astoric, 


Bryn 


Balti- 


inc., 422 W. Sandusky St., 


115 Cutter Mill Rd., Great 


New- 


Skokie, til. 
Bronxville 8, 
West 
942 Kings Highway, 

Brooklyn 23, N. Y. 
Precision Apporatus Co., 

Bivd., Elmhurst, N. Y. 
Precision Electronics, 641 Milwaukee Ave., Chicago 

Inc., 


22, WM. 
Precision Radiat Inst s, 2235 S$. tla 
Brea Ave., Los Angeles 16, Calif 
Precision Scientific Co., 3737 W. Cortiand St., Chi- 
cago 47, til. 
Precision Tube Co., 
Price Electric Corp., 
Printloid Inc., 93 Mercer St., 
0G 





inc., North Woles, Pa. 
Frederick, Md 

New York 12, N. Y. 

t Ave., Brook- 


Process & he " 
lyn 22, 
Production se Co., 
Chicago 6, Ili. 
Professional Eq Ip t Co., 


6, N.Y. 
Prufcoat Laboratories, Inc., 63 Main St., 





710 W. Jackson Bivd., 


149 Broadway, New York 





Cambridge, 
Mass. 

Pulverizing Machinery Co., 43 Chatham Rd., Summit, 
N. J, 

Pyromid Electric Co., 
Bergen, N. J. 

Pyramid instrument Corp., 
brook, N. Y. 

Pyrometer Instrument Co., Inc 


1445 Hudson Bivd., North 


630 Merrick Rd., Lyn- 


, Bergenfield, N. J. 


Q.V.S., Inc., 20 N. 15th St., Eost Orange, N. J. 


— Victor Div., Engineering Products Dept., Camden, 
J. 
Rca Victor Div. of RCA, Tube Dept.. Harrison, N. J 
R-C Scientife instrument Co., 307 Culver Bivd., 
Playa Del Rey, Collf. 
Shielded Enclosures Corp., 
St., Philadelphia 40, Pa. 
Radiation Counter Labs., Inc., 5122 W. Grove St., 


Skokie, Hl. 
Radiation instrument Co., P. O. Box 733, Silver 
2337 W. 


Spring, Md. 
152 W. 25th St., 


3634 WN. Lawrence 


Radiation Instrument Development Lab., 
67th St., Chicago 34, III. 
Radio City Products Co. , Inc., 

York 1, N. Y. 


New 


D-71 








Radio Frequency Labs., Inc., Boonton 2, 
Radio Receptor Co., Inc., 251 W. 19th I 


11,N. Y. 
On th atm 443 W. Congress St., 


» &. 
New York 


ducts, Inc., 
Detroit 26, Mich. 

Radioisot Application Co., 1834 University Ave., 
Berkeley 3, Calif. 

—. seen Co., New York 


17, 
Rahm DG Inc., 12 W. Broadway, New York 








161 E. 42nd St., 


7, 4, 
Rapid Electric Co., 2881 Middietown Rd., New York, 
Chicago 


N.Y. 
a & Betzold, inc., 730 N. Franklin St., 


10, tM. 
Raviand-Borg Corp., 3523 W. Addison St., Chicago 


18, I. 
Raviand Corp., 4245 N. Knox Ave., Chicago 41, Ill. 
Rowson Electrical instrument Co., 114 Potter St., 

Cambridge 42, Mass. 
Ray-O-Vac Co., Madison, Wis. 
Ray-Proof Corp., 513 W. 54th St., New York, N. Y. 
Raypar inc., 7800 W. Addison St., Chicago, Ill. 
Raytheon Mig. Co., Equipment Sales Div., Waltham 


54, Mass. 
Raytheon Mfg. Co., Power Tube Div., Waltham 54, 


Mass. 

Raytheon Mfg. Co., a Tube Div., 55 Chapel 
St., Newton 58, 

Red Bank ot Ag Bendix Aviation Corp., Eaton- 
town, N. J. 

Redman Electronics Corp., P. O. Box 72, Thompson- 
ville, Conn. 

Redmond Co., Inc., Owosso, Mich 

or Instrument "Corp. wy 215 E. 91st St., 
8 

Refrigeration Systems, Inc., Hudson Bay Div., 646 
W. Washington Bivd., Chicago 6, III. 

Regulator Equipment Corp., 56 California Ave., Pater- 


son 3, N. Y. 

Reichhold a 630 Fifth Ave., 
York 20, A 

Reilly Tar Py Chemical Corp., 1615 Merchants Bank 
Bidg., 11 S. Meridan St., Indianapolis, Ind. 

Reliance Instrument Co., 3027 W. Van Buren St., 
Chicago 12, Ill. 

R Air © g@ Corp., Willey St., 


New York 


New 


Inc., 


Altiant, 


Auburn, 





117 Stanley Ave., Yonkers, N. Y. 


. ¥. 
Reon Resistor Corp., 
2240 Diversey Parkway, 


Republic Flow Meters Co., 
Chicago 47, Ill. 
Republic Rubber Div., Lee Rubber 
Youngstown, Ohio 
Resde! Engineering, 2351 Riverside Drive, Los An- 
K geles 39, Hf, 


& Tire Corp., 


¢ Manufacture 429 E. Collom 
St., Philadelphia 44, Pa. 
Resistance Products Co., 714 Race St., 


Po. 

Revere Copper & Brass, Inc., 230 Park Ave., New 
York 17, N. Y. 

Richards Co., Inc., Arklay S., 12 Winchester St., 


Newton Highlonds 61, Mass. 
Robinette Co., W. C., "802 Folr Oaks Ave., South 
Inc., Box 227, Penfield, 





Harrisburg 2, 


Pasadena, Calif. 
Rochester Electronics Co., 


N.Y. 
Rockbar y ag ~~ E. 37th St., New York 16, N. Y. 
Rockwell 200 Eliot St., Fairfield, Conn. 
Roller-Smith Ng S000 Eighth Ave., Bethlehem, Pa. 
Rollin Co., 2010 Lincoln Ave., Pasadena 3, Calif. 
Rosen Engi Pp Inc. +, Raymond, 32nd & 
Walnut. ee Philadelphia 4, Pa. 
Rotron Mfg. oF Schoonmaker Lane, Woodstock, 
Y 


Rowe Industries, 1702 Wayne St., Toledo 9, Ohio 

Roy Co., Milton, 1300 E. Mermaid Lane, Phila- 
delphia 8, Pa. 

Rubber & Plastics Compound Co., Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 
ibicon Co., Ridge Ave. ot 35th St., 


32, Pa. 
Rutherford Electronics Corp., 3707 S$. Robertson Bivd., 
Culver City, Calif. 





Philadelphia 


Scott, inc., Hermon Hosmer, 385 Putnam Ave., Cam- 
bridge, Moss. 

Sealtron Co., 9701 Reading Rd., Cincinnati 15, Ohio 

Sensitive Research instrument Corp., 9 Elm Ave., Mt. 
Vernon, N. Y. 

Serdex, inc., 91 Cambridge St., Boston, Mass. 
Servomechanisms, Inc., Post & Stewart Aves., West- 
bury, N. Y. 
Servospeed Div., 4 Godwin 
Ave., Paterson 1, N. 
Servo- ag Products Corp., 

N, 


Electro Devices, inc., 


1086 Goffile Rd., Hawthorne, 


Servo ae of America, 2020 Jericho Turnpike, New 
Hyde Park, 
Shalicross Mfg. ‘Cos 10 Jackson Ave., Collingdale, 


Pa 

Shell Chemical Corp., 500 Fifth Ave., New York 36, 

Pm Gillett Co., Marshall, Mich. 

Sherron Electronics Co., 1201 Flushing Ave., Brook- 
lyn 6, N. Y. 

Shielding, inc., Riverside Park, N. J. 

Shriver & Co., inc., 808 Hamilton St., Harrison, N. J. 

Shurite Meters, 35 Hamilton St., New Haven 8, Conn. 

Sickles, F. W., Div., General instrument Corp., 165 
Front St., Chicopee, Mass. 

Sierra Electronic Corp., San Carlos, Calif. 

Simplex Valve & Meter Co., 68th & Upland Sts., 
Philadelphia 42, Pa. 

Simpson Electric Co., Div. 
Machine Co., 5208 W. Kinzie St., 

Simpson Mfg. Co., Inc., Mark, 32-28 49th St., 
island City 3, N. Y. 

Skinner Electric Valve Div., Edgewood Ave., New 
Britain, Conn. 

Small Motors, Inc., 2076 Elston Ave., Chicago 14, 
il 


of American Gage & 
Chicago 44, Ili. 
Long 


I, 

Snyder Chemical Corp., Bethel, Conn. 

Sola Electric Co., 4633 W. 16th St., Chicago 50, III. 

Sonar Radio Corp., 3050 W. 21st St., Brooklyn 24, 
N. Y. 

Sorensen & Co., Inc., 375 Fairfield Ave., Stamford, 
Conn. 

Sound Apparatus Co., Stirling, N. J. 

Southwest Engineering & Mfg. Co., P. O. Box 3325, 
San Diego 3, Calif. 

ee, industrial Electronics Co., 2831 Post 
Oak Rd ©. Box 13058, Houston 19, Texas 

Spaulding ‘nib Co., Inc., 310 Wheeler St., Tona- 
wanda, N. Y. 

Spar Engineering & Development inc., S. & Paxson 
Aves., Wyncote, Pa. 

Special — oe Products Co., 10 W. 33rd St., 
York 1, 

Special “he a Laboratory, Inc., 1003 Highland 
Ave., Knoxville, Tenn. 

Special Screw Products Co., Bedford, Ohio 

Specialties, Inc., Skunks Misery Rd., Syosset, N. Y. 

Specialized instruments Corp., Belmont, Collif. 

Specialty Assembling & Packing Co., 79 Clifton Place, 
Brooklyn 38, N. Y. 

Specialty Battery Co., Madison 4, Wis. 

Specialty Glass Co., 536 Lake Shore Drive, Chicago 
1, OM. 

Speer Resistor Div., Speer Carbon Co., St. Marys, Pa. 

Spellman ae Co., Inc., 3029 Webster Ave., 
Bronx 67, N. 

PF os Labs. -» Inc., 186 Massachusetts Ave., 
Cambridge 39, Mass 

Spencer Thermostat Div., Metals & Controls Corp., 34 
Forest St., Attleboro, Moss. 

Sperry Gyroscope Co., Great Neck, 

Sphere Co., Inc., The, P. ©. Box 837, jo Hills, 


New 


N. J. 
Sprague Electric Co., North Adams, Mass. 
Square Root Mfg. Corp., 391 Saw Mill River Rd., 
Yonkers, N. Y. 
Stackpole Carbon Co., St. Marys, Pa. 
Standard Cabinet Co., 52 Washington Ave., 


Springfield, 


Carlstadt, 


N, J. 

Standard Electric Time Co., 89 Logan St., 
Mass. 

Standard Electronics Research Corp., 2 East End Ave., 
New York 21, 

Standard Transformer “Corp. » 3580 N. Elston Ave., 





Rutishauser Corp., 490 S. Fair Oaks Ave., P 
1, Calif. 


St. John X-Ray Laboratory, Callfon, N. J. 
Samples Machine Co., A, M., 506 N. Central Ave., 


Knoxville, Tenn. 

Sanborn Co., 39 Osborn St., Cambridge, Mass. 
Sanders Associates, Inc., Nashav, ~ H 

Sangamo Electric Co., Springfield, 

Sargent & Co., E. H., 4647 W. a Ave., Chicago 


30, tM. 

Sarkes Tarzian, Inc., Rectifier Div., 415 N. College 
Ave., Bloomington, Ind. 

Sovereisen Cements €o., $ Saverelsen Bidg., Pittsburgh 
15, Pa. 

< bk Ci 7 


Sclentife “ Electric, 
Scientific Electronic Labs., 


ork 8, N. J. 
Scientific Glass Apparatus Co., 
Terrace, Bloomfield, N. J. 
— Service, Ine., 3110 Aneline St., 
Scientific —— Corp., Snow & Union Sts., 


Brighton 35, Mas 
Sclentific Wood Cabinet Co., 90 Holmes St., Belle- 


ville 9, N. J. 
Scintilla-Magneto Div., Bendix Aviation Corp., Sid- 


ney, N. Y. 


D-72 





107-119 ion St., Garfield, 
Inc., 866 Bergen St., New- 
Inc., 100 Lakewood 
Oakland, 


Chicago 18, Ill. 

say om Winding Corp., 44-62 Johnes St., 
burgh, N. Y. 

Stor oat Co., 61 Muirhead Ave., Trenton 9, 
N. 


New- 


Statham Laboratories, Inc., 12401 W. Olympic Bivd., 
Los Angeles 64, Calif. 

Steiner-ives Co., ‘Springfield Rd., Union, N. J. 

ay Mfg. Corp., 8538 Warner Drive, Culver City, 
‘ali 

Sterling Mfg. Co., 7201 Wentworth, Cleveland, Ohlo 

Sterling Transformer Corp., 297 N. Seventh St., 
Brooklyn 11, N. Y. 

oes Mfg. Co. -. Inc., 69 S. Walnut St., Mansfield, 


Ohi 
Steward Mfg. Co., D. M., E. 36th St., 


1, Tenn. 
Stewart-Speller Associates, Soquel, Calif. 


Sticht Co. Ny Inc., Herman H., 27 Park Place, New 
York 7, if 
— robber Co., 5811 Marilyn Ave., Culver City, 
lif 
Stokes Machine Co., F. J., Olney P. O., Philadelphia 
, Pa. 
Streeter-Amet Co., 4101 Ravenswood Ave., Chicago 
in 


13th St., Philadelphia 


Chattanooga 


Struthers-Dunn Inc., 150 WN. 
7, Pa 
Struthers-Wells Corp., Warren, Pa. 


1953-1954 DIRECTORY of 


Stupakoff Ceramic & Mfg. Co., Latrobe, Pa. 
Sun Electric Corp., 6323 Avondale Ave., Chicago 31, 
i. 


Super Electric Products Corp., 46 Oliver St., Newark 
J 


Superior Electric Co., 83 Laurel St., 

Superior Tube Co., Norristown, Pa. 

Supreme, inc., Box MH552, Greenwood, Miss. 

Swartout Co., 18547 Euclid Ave., Cleveland, Ohio 

Sylvania Electric Products, inc., 1740 Broadway, New 
York 19, N. Y. 

Syncor Products Co., Malden, Mass. 

Synthone Corp., River Road, Ooks, Pa. 

Syntron Corp., 355 Lexington, Homer City, Pa. 


Bristol, Conn 


T. L. G. Electric Corp., 31 W. 27th St., New York 
Be W.Va 

Taller & Cooper inc., 75 Front St., 

Taylor Instrument Companies, 95 Ames St., 
. Ve 


Brooklyn, N. Y. 

Rochester, 

Tech Laboratories, Bergen & Edsall Bivds., 
Palisades Park, N. 

Technical Associates, 
Burbonk, Calif. 

Technical Operations, inc., 6 Schouler Court, Arling- 
ton 74, Mass 

Technical Ply-Woods, 226 N. La Salle St., 
iil. 

Technical Service Corp., 1404 W. Morket St., 
ville 3, Ky. 

Technitro! Engineering Corp., 2751 N. 4th St., 
delphia 33, Pa. 

Technology instrument Co., 531 
Mass. 

Techron Co., 254-256 Friend St., 

Tekni-Labels Co., 232 N. Glenooks Bivd., 


Calif. 
Tektronix, Inc., P. O. Box 831, Portland 7, Ore. 
Telechrome, inc., 88 Merrick Rd., Amityville, N. Y. 
Telecomputing Corp., 133 E. Santa Anita Ave., Bur- 
bank, Calif. 
Telectro industries Corp., 35-16 37th St., 
“. Y. 


City I, 
Teletronics Laboratory, Kinkel St., 


Inc., 
J 


inc., 140 W. Providencia Ave., 


Chicago, 
Louis- 
Phila- 


Main St., Acton, 
Boston 14, Mass. 
Burbank, 


Long Island 


Inc., Westbury, 


mo Fs Corp., 7466 W. Irving Park Rd., Chicago 34, 
i. 


Tel-instrument ‘Cite 50 Paterson Ave., East Ruther- 
ford, N. J. 

Tenney Engineering, Inc., 26 Avenue B, Newark 5, 
N. J 


Terado Co., 1068 Raymond Ave., St. Paul 14, Minn. 

Ther Electric & Machine Works, 15 S. Jeflerson St., 
Chicago 6, Ill. 

Thermo Eleciric Mfg. Co., 465 Huff, Dubuque, lowa 

Thermo instrument Co., P. O. Box 336, 1310 Old 
County Rd., Belmont, Calif. 

Thomas Co., Arthur H., West Washington Square, 
Philadelphia 5, Pa. 

Thompson Products, 
Cleveland 3, Ohio 

Thor Ceramics, Inc., 225 Belleville Ave., Bloomfield, 


N. J. 

Thordarson-Meissner Mfg. Div., Maguire Industries, 
Inc., Mt. Carmel, Ill. 

Thwing-Albert Instrument Co., Penn St. & Pulaski 
Ave., Philadelphia 44, Pa. 

Times eae Corp., 540 W. 58th St., 


9, N. 
Tinsley tes inc., 2526 Grove St., 


Inc., 2196 Clarkwood Ave., 


New York 
Berkeley 


Calif. 

tihon inc., 500 Frelinghuysen Ave., Newark 5, 

Tork Clock Co., Inc., Mount Vernon, N. Y. 

Torocoll Co., 1374 Mobile Court, St. Louis, Mo. 

Toronto Fire Brick Co., Toronto, Ohio 

Torwico Electronics, Inc., 971 Frelinghuysen Ave., 
Nework 5, N. J. 

Traceriab, Inc. , 130 High St., Boston 10, Mass. 

Trad TV Corp., 1000 First Ave. , Asbury Park, N. J. 

Trane Co., La Crosse, Wis. 

Transformer Specialty Co., Inc., Bala Cynwyd, Pa. 

Transformers, Inc., 532 North St., Endicott, N. Y. 

Transicoll Corp., 107 Grand St., New York 13, N. Y. 

Transistor Products, Inc., Snow & Union Sts., Brighton 


35, Mass. 
Transitron, inc., 154 Spring St., New York 12, N. Y. 
er = fatee 808 Sixteenth St., Box 96A, Bakers- 
Id, lif. 
Trans-Sonics, Inc., Bedford Airport, Bedford, Mass. 
Tresco, 3824 Terrace St., Philadelphia 28, Pa. 
Triad Transformer Mfg. Co., 4055 Redwood Ave., 
Los Angeles, Calif. 
—— Instrument Co., 3119 W. Lake St., 
, he 
Trion, Inc., 1000 Island Ave., McKees Rocks, Pa. 
Triplett Electrical instrument Co., 286 Harmon Rd., 
Bluffton, Ohio 
“— Electronics Co., 1944 Clinton Ave., N., Rochester 
1, N.Y. 
Trumbull Electric Dept. of General Electric Co., 41 
Woodford Ave., Plainville, Conn. 
a -Sol Electric, Inc., 95 Eighth Ave., Newark 4, 


Pucatisth Century Electronics Lid., Dunbar Works, 
Dunber St., West Norwood, London S. E. 27, 
England 


Chicago 


Union Bay State Chemical Co., Inc., 491 Main St., 
Cambridge 42, Mass. 
Union Electric Products Co., 24 Edison Place, Newark 
N. J, 


. 
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NUCLEAR AND ALLIED PRODUCTS 


United Pressed Products Co., 741 W. Harrison St., 
Chicago 7, 
United meg A 100 E. 42nd St., 
New York, N. 

United Materials 4 Richmond Brick Co., 
mond, Calif. 

United Mineral & Chemical Corp., 16 Hudson St., 
New York 13, N. Y. 

United States Air Conditioning Corp., Como Ave., 
S. E. at 33rd, Minneapolis 14, Minn. 

U. S. Electrical Motors, Inc., 200 E. Slauson Ave., 
Los Angeles, Calif. 

U. S. Electronics Corp., 276 Warren St., 
N. J 


Incorporated, 
Ltd., Pt. Rich- 


Lyndhurst, 


U. S. Gauge Div., 
Sellersville, Pa 

U. S. Radium Corp., 535 Pearl St., 
N.Y 


American Machine & Metals, Inc., 
New York 7, 


U. S. Rubber Co. ~ 
New York 20, 
United States est i. 
Pittsburgh 30, Pa. 

U. S. Stoneware Co., Akron, Ohio 

United States Testing Co., Hoboken, N. J. 

United Transformer Co., 150 Varick St., 
2, &.. ¥. 

Utah Radio Products, Inc., 
ton, Ind. 

Utting Associates, Inc., 290 Center St., 
Mass 


ros Avenue of the Americas, 
525 William Penn Place, 


New York 
1123 Franklin St., 
Newton 58, 


Hunting- 


Vactron, Inc., P. O. Box 641, Ventura, Calif, 

Vacuum Electronic Engineering Co., 86 Denton Ave., 
New Hyde Park, N. Y. 

Vacuum Metals Corp., Cam- 
bridge 42, Mass. 

Vacuum Tube Products, 506 S. Cleveland St., 
side, Calif. 

Varian Associates, 611 Hansen Way, Palo Alto, Calif. 

Vari-L Co., Inc., P. O. Box 1433, Stamford, Conn. 

Varniton Co., 416 N. Varney St., Burbank, Calif. 

Varo Mfg. Co., Inc., 1801 Wainut St., Garland, Texas 

Vectron, Inc., 400 Main St., Waltham, Mass. 

Veeder-Root, inc., 20 Sargeant St., Hartford 2, Conn. 

Vickers Electric Division, Vickers, Inc., 1815 Locust 
St., St. Louis, Mo. 

Victoreen Instrument Co., 
land 14, Ohlo 

Victory Engineering Corp., 
N. J 


70 Memorial Drive, 


Ocean- 


3800 Perkins Ave., Cleve- 


Springfield Rd., Union, 


Videon Electronic Corp., Indian- 
apolis 4, Ind. 

Vitro Corp. of America, 233 Broadway, New York 
Fo we Ve 


222 E. Ohio St., 





Vorac Co., 147 Meadow Rd., Rutherford, N. J. 
Vulcan Electric Co., 88 Holten St., Danvers, Mass. 


wees industries, Inc., 5108 Grove St., Skokie, 

Wolkirt Ce., 145 W. Hazel, Inglewood, Calif. 

Wallace & Tiernan Co., Inc., Belleville 9, N. J. 

Walland-Pierce Corp., 1928 Pacific Coast Highway, 
Lomita, Calif. 

Walworth Co., 60 E. 42nd St., New York 17, N. Y. 

Wang Laboratories, 296 Columbus Ave., Boston 16, 
Mass. 

Ward Leonard Electric Co., 21 South St., Mt. Vernon, 
N. Y. 

Warner Ventilator Co., 

Waterman Products Co., Inc., 
Philadelphia 25, Po. 

Waters, Inc., Robert A., 4 Gordon St., 
Mass. 

Waters , ..-smamaaaae Inc., 
54, 

Wattow” Electric Mfg. Co., 1376 Ferguson Ave., St. 
Louis 14, Mo. 

Waveforms, Inc., 333 Sixth Ave., New York 14, N. Y. 

Waveline, inc., Box 470, Caldwell, J. 

Wayne-Kerr Laboratories, Ltd., New Maiden, Surrey, 
England 

Weksler Thermometer at Martinique Bidg., 49 W. 
32nd St., New York 1, We 

Welch Allyn, Inc., i cneties Falls, 

Welch Scientific Co., W. M. sis Sedgwick St., 
Chicago 10, Ill. 

Weltronic Co., 19500 W. Eight Mile Rd., 
Mich. 

West Coast Electronics Co., 
Angeles 16, Calif. 

West instrument Corp., 525 N. Noble St., 


22, Wi. 
Westberg Mfg. Co., 144 S. Coombs St., Napa, Calif. 
1800 Airport Way, Seattle 66, 


Western Blower Co., 
Wash. 

Western Electro-Acoustic Labs., 204 S. Beverly Drive, 
Beverly Hills, Calif. 

Western Engineering & Mfg. Co., 4108 Ocean Park 
Ave., Venice, Calif. 

Western Felt Works, 4029 Ogden Ave., Chicago, III. 

Western Gold & Platinum Works, 589 Bryant St., 
San Francisco, Calif. 

Western Radiation Lab., los An- 
geles 7, Calif. 

Western Sound & Electric Labs., 805 S. Fifth $t., 
Milwaukee 4, Wis. 

Westinghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, 


la Grange, Ind 
2445-63 Emerald St., 


Woltham 54, 


4 Gordon St., Waltham 


Detroit 19, 
5873 W. Jefferson, Los 


Chicago 


1107 W. 24th St., 
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Westinghouse Electric Corp., Electronic Tube Div., 
Box 284, Elmira, N. Y. 

Weston Electrical instrument Corp., 614 Frelinghuysen 
Ave., Newark 5, N. J. 

Weston Laborctories, Weston 93, Mass. 

Wheaton Co., T. C. Millville, N. J. 

Wheelco instruments Div., Barber-Colman Co., Rock- 
ford, tll. 
Wheeler insulated Wire Co., 
St., Waterbury 91, Conn. 
White Dental Mfg. Co., S. S., 
York 16, N. Y. 

Whittington Pump & Engineering Corp., 1126 Pros- 
pect St., indianapolis 3, Ind. 

Williams & Associates, 4905 De! Ray Ave., 
Md. 

Williams, Brown & Earle, inc., 904-06 Chestnut St., 
Philadelphia 7, Pa. 

Will Corp., Rochester 3, N. Y. 

Willson Products, inc., Reading 9, 

Wilmotte, inc., Raymond M., 
w., Washington §, 0. C. 

— & Co., G. C., 2 N. Passaic Ave., 


J. 
Winenoroe Corp., E. 7th & Division Sts., Sioux City, 


Inc., 150 E. Avrora 


10 E. 40th St., New 


Bethesda, 


Pa. 
1469 Church St., N. 


Chathom, 


Winchester Electronics, inc., Glenbrook, Conn. 

Winslow Co., Inc., 9 Liberty St., Newark, N. J. 

Wiring Device et —— Electric Co., 66 Bissell 
St., Providence, R. 

Wirt Co., 5221 LA, St., Philadelphia 44, Po. 

Wisconsin Porcelain Co., Sun Prairie, Wis 

Weed Counter Laboratory, N., 5491 
Chicago 15, Ill. 

Worthington Corp., 426 Worthington Ave., 
N. J. 


Blackstone, 


Harrison, 


X-Ray Dept. of General Electric Co., 4855 Electric 
Ave., Milwaukee, Wis. 


Yellow Springs Instrument Co., Inc., P. O. Box 106, 
Yellow Springs, Ohio 

Yonkers Laboratory Supply Co., 70 Palisade Ave., 
Yonkers 2, N. Y. 

York Corp., York, Pa. 


Zallea Brothers, 800 Locust St., Wilmington, Del. 
Zeiss, inc., Carl, 485 Fifth Ave., New York 17, N. Y. 
Zenith Optical Lab., 1940 Great Neck Rd., Copiague, 


112-130 26th St., Brooklyn 32, 


N.Y. 
Zophor Mills, Ine., 
N. Y. 











o eacteees COUNTING 


7 
Specify ATOMIC ‘‘Research Quality’ Instruments 


Every Atomic instrument is designed and produced to meet the extreme 
reliability of performance required for nuclear or radiation,research projects 
and laboratories. 

The instruments shown represent basic Atomic counting instruments. 
Many other regular models are available and Atomic invites inquiries on 
instrumentation to solve your counting problems. 

For complete details on these and other Atomic instruments, ask for 
our catalog. 


GLOW TRANSFER COUNTING TUBES 


... for simplified counting circuitry 
As sole representatives in the U.S.A. operation permits use where mechanical 
and Canada for Ericsson Telephones, units would be undesirable. 
Ltd., (Etelco) of Great Britain, A.I.C. The count is visually indicated by the 
offers the GC10B decade counting tube jeon glow and tubes may be cascaded. 
for comparatively high speed counting Tie tet bi reer i] 
agetiestinns, fhe tubes combine simp icity and long 
O : : : life with low current drain, permitting 
perating at a maximum input frequen- ‘ . 
cy of 4,000 CPS, the GC10B is ideal for “S¢ Of an inexpensive power supply. 
use in: totalizers, batch counters or any Other decade and scale of 12 tubes are 
installation where the capabilities of available to fit your counting applications. 
mechanical registers are exceeded. Silent Write for information and prices. 


The MODEL 162A GLOW TRANSFER COUNTER uses glow tubes for all counting, indication and transfer; has a 
maximum capacity of 1,000,000 counts and a maximum speed of 5,000 CPS (two units 
may be run in cascade), Resetting is by manual push button or remote control. 
Adjustment is provided for positive or negative input pulses from 4 to 60 volts. The 
Model 162A may be used as a counter, a resettable register or as a slow scaler. 


I The MULTISCALER | 


Model 1070A (shown) is the newest model of the first complete automatic 
scaler. Available with either a scale of 1000 or 4096 the Model 1070A also has a 
choice of 5 microsecond or 1 microsecond resolution. Other features include: 

| preset time, predetermined count, electric register, scale selector, built-in pulse 

' amplifier, discriminator, regulated 500 to 3000 volt power supply, provision for 
remote operation and many others. Atomic offers a choice of complete binary 
or decade scalers to meet every laboratory requirement. 


COUNTING RATE MONITOR eT... 


Model 410 (shown) for rate metering in laboratory radioactivity work has an 
accuracy of 2%. It is equipped with a standard Geiger probe input (0.25 volt 
sensitivity). The Model 410 also has an input connection for preamplifier or 
scintillation probe which provides 300 volts to plate and 6.3 volts to filament, 
and high voltage. The inclusion of a discriminator permits sine wave, square 
wave and pulse counting without affecting calibration. 

Controls include: range switch:0,-200 - 2,000,-20,000 In addition, there is on aural monitor with volume 
- 200,000 CPM; high voltge supply, 400 te 2000 v @ central end on eutout for stondard 1 ma- pan recorder . 
1 ma., 0.05 per cent regulation; Calibrate switch routine laboratory contamination monitoring and many 
(7200CPM) other applications. 


For complete details, write for Bulletin 410-1. 





SALES REPRESENTATIVES 


NT 
A T 0 m | C ! N 5 T R U — Y RON MERRITT COMPANY — seein, Washington 
RESEARCH EQUIPMENT & SERVICE — Chicago, Illinois 
Cc o M P KITTLESON COMPANY — Los Angeles 46, California 


84 MASSACHUSETTS AVE. CAMBRIDGE 39, MASS. Branch Offices — Son Francisco, Calif — Alb que, New Maxico 
PROFESSIONAL EQUIPMENT CO. — New Hoven, Conn. 
Branch Office — 149 Broodway, New York, N.Y. 
Linear Amplifiers, Scalers, W. A. BROWN & ASSOC. — Alexandria, Virginia 
High Voltage Supplies, Scintillation Counters, Branch Offices — Atlante, Georgio — Charlotte, N. C. — Tompo, Fic. 
Count Rate Meters, Cointid and Anticoincid i] ts — Greenville, S. C. — Birmingham, Ala. 
Differential Pulse Height Analyzers, Accessories CANADIAN MARCONI, LTO. — Montreal, P. Q., Canada 
Branch Office — Toronto, Ont., Canode 
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H ERE’s a new automatic scaler, based on proven @ New high voltage standby reduces high voltage below operating 
circuits in use for years in our previous instruments level when high voltage is not needed. Voltage returns to previous 


: : a ‘ k level immediately when switch is turned to high voltage position. 
— yet incorporating the latest engineering advances. 
The features on this new Model 183 Count-O-Matic 
scaler are those which scientist-users told us they 


@ New built-in timer provides elapsed time indication for manual 
or predetermined count operation. 


@ New Count-O-Matic controls permit predetermined time opera- 


wanted most in a G-M scaler. , 
tion with external timer. 


i { - i iti . . . . : 
e Binary (diode-coupled) scale of 256 with seven position seate @ New one-button electrical reset zeros interpolation lights, register, 
selection switch for greatest reliability and use on samples over a 
; he and drum type timer. 
a wide range of activities. 
@New sensitivity choices on input connector: 0.25 volt for G-M 


Coarse and fine high voltage adjustment gives pinpoint control ; snes ' 
counting or 30 millivolts for scintillation counting. 


over continuously variable range of 500-2500 volts. 

New 60-cycle test permits operational test or standby scaling @New auxiliary connector for remotely controlled operation by 

action for reliable, longer life scaler operation. Model C-110 automatic sample changer and other accessories. 
Write for specification sheet or new 1953 catalog 


wee. 


nuclear INSTRUMENT & CHEMICAL CORPORATION 
235 West Erie Street « Chicago 10, Illinois 
Also: New York, N. Y¥.— Los Angeles, Calif.—Silver Spring, Md. 
Earl Lipscomb Associates, Dallas and Houston 
Export Department: 13 East 40th St., New York 16, New York 
Cable Address: Arlab, New York 


Wont more information Use post cord on ‘ast page 





